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Abstract 
Investigation of the Effects of Graphic Cigarette Warning Labels on Youth and Adult                                        
Smoking Behavior in Southeast Asia 
by 
Jessica Steier 
 
Adviser: Professor William T. Gallo, PhD 
 
The objective of this dissertation was to investigate the impact of graphic cigarette warning label 
policies enacted in Thailand and Malaysia on youth and adult smoking outcomes. We sought to examine 
the effect of the policy on youth smoking intention, susceptibility, and behaviors.  Among adults, who were 
all baseline smokers, we sought to examine the effects of graphic warning labels on smoking intensity, 
quit attempts, and cessation. Secondary data were utilized from the International Tobacco Control (ITC) 
South East Asia (SEA) Survey, a nationally representative cohort survey for which eight years of data 
spanning from 2005 to 2012 were available. Multiple wave-pairs of data were analyzed concurrently using 
generalized estimating equations (GEEs) with the predictors measured at a baseline wave (wave t) 
predicting outcomes measured at the next wave, the outcome wave (wave t + 1). Thus, it was possible for 
participants to provide data for multiple wave-pairs which increased the power of the study. 
We analyzed our data using two approaches. In our first approach, we utilized a quasi-
experimental design capturing the time period after which Thailand had enacted the policy, but prior to 
policy implementation in Malaysia. Using this approach, outcomes were assessed for our Thai sample 
using the Malaysian sample as a control, whereby country differences reflected the effects of the graphic 
warning label policy. In our second approach, we limited the data to the post-policy implementation period 
in both countries to assess the effect of frequency of exposure to graphic warning labels on smoking 
outcomes among youth and adults. We employed measures of risk cognition and label salience as 
proxies for frequency of exposure, due to the potential collinearity between smoking status and exposure 
to warning labels which may have contaminated our analyses of smoking outcomes. 
This study found that graphic cigarette warning labels significantly reduced future smoking 
intention among Thai male youth smokers, as well as increased the odds of intending to quit smoking 
within 6 months. Among female never-smokers, the policy decreased intention to smoke. We also found 
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high cognition of risk to be significantly associated with decreased susceptibility to smoking, decreased 
odds of smoking initiation, and reduced smoking intensity among male youth.  
Among adult smokers, our findings indicate that any label salience was associated with increased 
odds of attributing quit status to warning labels among male smokers in Thailand and all adult smokers in 
Thailand (versus no salience). High label salience was associated with increased odds of making a quit 
attempt among male smokers in Thailand, all smokers in Thailand, and male smokers in Thailand and 
Malaysia (versus low salience); and increased odds of attributing quit status to warning labels among 
male smokers in Thailand and all adult smokers in Thailand (versus low salience). A secondary goal of 
our research was to explore purchasing loose cigarettes, or loosies, as an effect modifier of the 
association between label salience and smoking outcomes. The investigation of loosies is imperative, as 
some researchers have raised concerns that smokers will employ avoidance tactics such as covering 
cigarette packs or purchasing loosies to avoid graphic labels. Our findings indicate that loosies are 
actually associated with positive smoking outcomes: among smokers reporting any label salience, we 
found reduced odds of high intensity smoking among smokers in Thailand and Malaysia who purchased 
loosies (versus those who did not purchase loosies). Among respondents who reported high salience, we 
found reduced odds of high intensity smoking among smokers in Thailand and Malaysia who purchased 
loosies (versus those who did not purchase loosies).  
In conclusion, the findings of this study support the effectiveness of graphic cigarette warning 
labels in reducing intention to smoke and smoking behaviors among youth and adults in Southeast Asia. 
If current trends persist, tobacco will kill more than 8 million people worldwide annually by the year 2030, 
with 80 percent of these deaths in low- and middle-income countries. It is imperative that we continue to 
support the implementation of cost-effective public health policies to reverse these trends and reduce 
smoking-related morbidity and mortality.  
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Chapter 1. Introduction  
 
1.1. Background and Significance 
 
Despite progress in reducing prevalence of daily smoking over the past few decades, the number 
of smokers has increased steadily worldwide, and there are preliminary indications that global prevalence 
among men has increased in recent years [1].  Seventy percent of the world’s 1.1 billion smokers are in 
developing countries, with over 50% in Asia alone [2]. The health and economic burden of tobacco use is 
rapidly shifting from high to low and middle income countries. Asia is an especially important region for 
global tobacco control given its large population and the trajectory of smoking rates in the region. If 
current smoking trends continue, tobacco use could cause approximately 8.3 million deaths annually by 
the year 2030, with more than 80% of deaths occurring in low- and middle-income countries (LMICs) [3], 
where nearly two-thirds of the world’s smokers live [4]. The Southeast Asia region is home to nearly 400 
million tobacco users, who experience about 1.2 million deaths annually [5]. Prevalence of smoking 
among men is especially high, in terms of proportion and absolute numbers [6]. Although women 
commonly use smokeless tobacco, the rising trend in smoking among women is causing grave concern 
among governments in the region [6]. Tobacco use among youth is quite high due to the tobacco 
industry's creative and targeted marketing strategies and its weak regulation [6]. Other key factors 
contributing to the tobacco epidemic in the region are abundant tobacco production, weak enforcement of 
tobacco control measures, and easy accessibility and affordability of tobacco products [6, 7]. 
Two Asian countries, Thailand and Malaysia, demonstrate different stages of tobacco control in 
this critical region. For more than a decade, Thailand has served as a model for tobacco control in Asia. 
In 1999, Thailand was one of the only Asian countries to experience a decline in smoking rates over the 
previous decade. It was one of the first countries to introduce comprehensive policies, including graphic 
(or pictorial) warning labels on cigarette packages which were implemented in March 2005. Despite 
progress, smoking rates remain high with 24% of Thai adults classified as smokers in 2011. Dramatic 
gender disparities exist among smokers with approximately 46.6% of Thai adult men reporting being daily 
smokers, as opposed to only 2.6% of Thai women [8]. Smoking rates also differ among rural and urban 
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populations; males who live in rural areas are more likely to smoke, whereas females living in urban areas 
are more likely to smoke [2].  
Until recently, Malaysia had few comprehensive tobacco control policies and remained a tobacco-
friendly country. In 2011, 23.1% Malaysian adults aged 15 years or older were current smokers. As in 
Thailand, there are dramatic differences in smoking rates between genders with approximately 43.9% of 
men reporting smoking, compared to only 1% of women. However, in recent years, Malaysia has made 
significant strides in tobacco control policy. New legislation was introduced in 2004 which restricted 
advertising and promotion, established smoke-free environments, and included measures to restrict 
access to minors. In January 2009, graphic warning labels on cigarettes replaced text-only warnings.  
1.1.1. Graphic Cigarette Warning Label Policies in Thailand and Malaysia 
 
In March 2005, Thailand became the fourth country in the world after Canada, Brazil, and 
Singapore to print graphic health warning labels on tobacco products. The original policy required six 
rotating graphics to cover 50% of the front and back of cigarette packages. In March 2006, nine new 
graphic warnings were put in place. In March 2010, Thailand updated the policy once again to require a 
new set of ten health warning images to cover 55% of the front and back of cigarette packages. These 
new labels contained quitline data for smokers trying to quit. In January 2012, a set of 10 different labels 
on the hazards and constituents were introduced. The new labels occupied 60% of each side of cigarette 
packs. In September 2013, the policy was updated once more to require graphic warning labels covering 
85% of the front and back of cigarette packs, making Thailand’s labels the largest in the world. New 
warning requirements for cigarettes were set to enter into force in October 2013, but tobacco companies 
were granted a request for a temporary suspension of the rules pending a final decision by the court on 
the merits of the case.  
Thailand also prohibits the terms "light" and "mild" from appearing on packages, as they are 
considered misleading words that might cause consumers to believe that certain tobacco products are 
less dangerous than others or that may encourage consumption. In June 2011, Thailand released an 
amendment of previous regulations banning the use of a list of misleading terms. Regulations now 
include a ban of words or terms which convey attractiveness such as "cool," "ice," "frost," "crisp," "fresh," 
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"mint," "mellow," "rich," "smooth," "natural," "special," "genuine,", "luminous," "extra," "premium," and 
other terms with similar meaning.  
On January 1, 2009, Malaysia became the fourth country in the Association of Southeast Asian 
Nations (ASEAN) region to implement pictorial health warnings after Singapore (2004), Thailand (2005), 
and Brunei (2008) [9]. Six rotating pictorial health warnings cover 40% of the front and 60% of the back of 
cigarette packs. Just as in Thailand, misleading descriptors on cigarette packs are also banned. Cigarette 
packs are also required to contain an advisory against selling to minors, and a quitline phone number for 
smokers interested in quitting. The six rotating graphics were adopted from labels required in Singapore 
and Thailand (three from each country). Warnings are printed in both Malay and English on each side of 
the pack, and are required to rotate every two years. 
In February 2004, five years prior to the implementation of graphic cigarette labels, the “Tak Nak” 
(“Say No”) Campaign was launched by the Prime Minister of Malaysia in order to reduce the prevalence 
of smoking and smoking related morbidity and mortality. The campaign’s slogan “Every puff you take 
damages your body” was aimed at discouraging teenagers and women from starting to smoke, smokers 
from continuing to smoke, and friends and families to support activities to curb tobacco smoking. The 
campaign ran until 2011. Information and attitude/belief-change efforts were communicated through 
multiple media channels including television, newspapers, magazines, radio, cinema billboards, and 
through collateral items such as t-shirts. 
1.1.2. Effectiveness of Graphic Cigarette Warning Labels 
 
Previous research has suggested that the greater impact of graphic warning labels compared to 
text-only warnings is consistent across diverse racial/ethnic and socioeconomic populations. Given their 
great reach, graphic warning labels may be one of the few tobacco control policies that have the potential 
to reduce communication inequalities across groups. Policies that establish strong graphic warning labels 
on tobacco packaging may be instrumental in reducing the toll of the tobacco epidemic, particularly within 
vulnerable communities [10].  
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Data from the International Tobacco Control (ITC) Policy Evaluation Project, a prospective 
longitudinal panel study of smokers in multiple countries [11, 12], demonstrate that graphic warnings are 
more likely to be noticed than text-only warnings [13-16], more effective in informing viewers of the risks 
of smoking [15, 17], and more likely to motivate quit-related activity [14, 18-20].  Experimental work is 
limited, but evidence suggests that graphic warnings outperform text-only warnings on a range of 
outcomes, including capturing attention [21], increasing awareness of health risks [22], and creating 
unfavorable associations with smoking [23], as well as perceived effectiveness [24, 25], negative affect 
[26], and motivation to quit [10, 22, 26, 27].  
Other researchers point to shortcomings of the existing empirical evidence and are less 
convinced that graphic warning labels are effective in their intent to promote cessation. Ruiter and Kok 
[28, 29] argued that the evidence is sparse and unconvincing, and find flaws in the current research such 
as poor controls for mediating variables. They point out the lack of longitudinal evidence comparing 
attitudes toward smoking and smoking trends prior to and following the implementation of graphic labels 
in a specific population. Furthermore, there is some evidence that graphic warnings incite defensiveness 
in response to fear-arousing information [28, 30, 31]. Problems may arise when the fear induces a more 
pressing concern while curbing the immediate experience of fear, often by attempting to undermine the 
importance or credibility of the message. Self-affirmation theory [32] states that people are fundamentally 
motivated to protect their sense of self-integrity. This is the motive that is most aroused by threatening 
material, such as graphic warnings, and is satisfied by defensiveness [33].   
Whether graphics or text-only warnings are implemented, message framing is central to the 
effectiveness of labels. According to the Prospect Theory [11], when people focus on potential gains they 
are not motivated to take risks or face uncertainty. Rather, they choose a definite gain over a potentially 
uncertain gain. However, when focusing on a loss, people are more likely to accept risk and uncertainty 
when the risk includes the possibility of avoiding a loss [34]. Loss-framed messages emphasize the 
negative consequences of a behavior while gain-framed messages emphasize how one can avoid the 
undesirable outcome. The difference between gain framed avoidance and gain framed benefits is that the 
former emphasizes the threat one can avoid by not smoking while the latter emphasizes the pure benefits 
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of not smoking [35]. Graphic cigarette labels have been criticized for being loss-framed, and have raised 
concerns of the incitation of avoidance tactics, such as covering cigarette packs or purchasing loose 
cigarettes, and possibly lead to other adverse effects [36].  
Some research has suggested that warning labels would be more effective if they created a 
strong positive attitude toward quitting, while concurrently promoting a negative attitude towards smoking. 
An example of a message which promotes positive attitudes towards quitting is: “Quitting smoking 
reduces your chance of having a heart attack” or, “If you smoke two packs a day, quitting will save you X 
dollars in the next year” [37]. Furthermore, messages may only be relevant to specific segments of the 
population, e.g., adolescents and teenagers, current smokers, pregnant women, etc. The dissemination 
of information targeting specific subgroups has been shown to be more effective than generic messages 
[38].   
With regard to process principles, color and brightness are one way to draw attention to warning 
labels; these tactics are also utilized by tobacco companies as a marketing technique. Bright colors tend 
to attract attention and prompt smokers to consider the content of the message. Bansal-Travels et al. [39] 
conducted a study to examine the potential impact of pack design on risk perception and brand appeal. 
Results showed that participants selected larger, graphic, and loss-framed warning labels as more likely 
to attract attention, encourage thoughts about health risks, motivate quitting, and be most effective. 
Participants were more likely to select packs with lighter color shading and descriptors such as light, 
silver, and smooth as delivering less tar, smoother taste, and lower health risk, compared to darker-
shaded or full-flavor packs.   
Another issue, overexposure or wear-out, is a problem for any message that is presented 
repeatedly over time. A message’s effectiveness tends to increase over the first few exposures, but then 
diminishes over time [40]. Studies have found that people exposed to newly designed warnings are 
significantly more likely to retain the message or concept of the newer warning label as compared with 
older labels [41].  A survey conducted in Canada in 1999 revealed that 65% of adult smokers and 74% of 
youth smokers agreed that the warning labels that were introduced in 1994 were “worn-out and had lost 
their effectiveness” [42]. Other studies found that individuals exposed to newly designed warnings were 
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significantly more likely to remember the concept of the warnings than individuals exposed to old 
mandated warnings [43, 44]. Research has suggested that a variety of anti-smoking messages would be 
effective, and such a strategy would also address this over-exposure problem [37]. 
1.2 Overview of the dissertation 
1.2.1. Innovation 
Previous research on the impact of graphic cigarette warning labels has focused primarily on the 
adult response, particularly in Westernized countries such as Canada and Australia. Limited studies have 
investigated the impact on youth, and those that have investigated the youth response have primarily 
utilized cross-sectional designs, or were published before multiple waves of data became available. The 
longitudinal nature of the data that we utilize, as well as the analysis of multiple wave-pairs of repeated-
measure data, strengthens the potential causal implications of findings and allows us to stratify by sub-
groups such as country, sex, and smoking status. The use of generalized estimating equations [45] to 
estimate our models accounts for the intra-subject correlation of responses over time and allows us to 
generate population-averaged (marginal) effects of graphic cigarette warning labels on smoking 
outcomes. This research builds upon prior research by examining the impact of the graphic warning label 
policy on youth and adult smoking behaviors, in addition to smoking intentions. Additionally, we examine 
the effects of graphic warning labels on different sub-classifications of smokers, including non- and never-
smokers, who are just as likely, if not more so, to be confronted with warning labels as ad campaigns during a 
smoking decision scenario [46]. Furthermore, our models of youth and adult smoking are theory-driven, 
and include variables such as normative beliefs, self-efficacy (or perceived behavioral control), label 
saliency, peer and parental smoking, and societal influence (normative beliefs). We also explore varied 
measures of label salience and risk cognition after the implementation of graphic warning labels. Lastly, 
to our knowledge, this is the first study to explore the moderating effects of purchasing loose cigarettes on 
smoking outcomes, as this may reduce exposure to the warning labels on cigarette packs.  
1.2.2 Conceptual/Theoretical Framework  
 
The underpinnings of behavior, or key predictors, and how to influence those predictors are 
integral to the discussion of public health message campaigns such as graphic cigarette warning labels. 
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Central to the design of graphic health warnings on cigarette packets is the intention to influence behavior 
by influencing its pre-cursers such as knowledge, attitudes, and beliefs. In order to conceptualize the 
mechanism through which graphic warning labels are effective, theoretical constructs from social 
psychology, social marketing, and health econometrics have been explored. The Health Belief Model 
(HBM) suggests that a person's decision to take a health action is influenced by her beliefs and 
perceptions [47].  Central to applying the Health Belief Model to this analysis is understanding the 
perceived threat of disease associated with smoking. Perceived threat is composed of both the perceived 
susceptibility to and seriousness of disease caused by certain actions. Related to the Health Belief Model 
is McGuire’s Chain of Persuasion [48] which suggests that for a message to actually influence behavior, it 
must involve a sequence of cognitive responses: first a person must be exposed to the message; they 
must receive or attend to the message; they must comprehend the message; they must be persuaded by 
the message (yield to it); they must retain the message; they must retrieve it in relevant situations; they 
must decide to act; and, finally, act in accordance with the message itself. The Health Belief Model, as 
well as McGuire’s Chain of Persuasion, emphasizes cognition, and the weighing up of opposing 
cognitions, in predicting health behavior. This model assumes that attitudes and behaviors are influenced 
by: a person’s belief that they are susceptible to health consequences related to a behavior; a personal 
appraisal that those health consequences are serious; the person’s perception that the behavior has 
more costs than benefits; and that there is some “cue to action” or precipitating force changing the current 
(implicitly balanced) state. However, a systematic review in 1992 found that the HBM lacked predictive 
power, probably due to its lack of scope in discussing other predisposing and enabling factors. The model 
was found to lack the predictive power of newer cognitive models. Two specific constructs missing from 
the model have become seminal in social cognitive theories and the study of health behavior change: 
efficacy beliefs and social norms. 
Many behaviors, such as quitting smoking, are complex and require considerable motivation and 
skill. People’s appraisal of their own capabilities, or self-efficacy, and the control they have over outcomes 
are held to be important. Albert Bandura’s Social Cognitive Theory [49] argues that people’s self-efficacy 
or belief in their ability to control an outcome, mediates their behavior. Self-efficacy is an important 
construct in the context of trying to promote quitting smoking as it is related to whether or not an individual 
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will undertake particular goal-directed activities, the amount of energy that the individual will put into that 
effort, and the length of time that the individual will persist in striving to achieve a particular goal.  
The construct of social norms refers to the conscious and unconscious conformity in peoples’ 
everyday lives. It has been recognized by both social psychology and marketing theory that social 
conformity, or the tendency to want to be like relevant and significant others, is a fundamental component 
of human behavior. Social norms may have a direct impact on intentions which, in turn, may lead to a 
change in behavior. Within social norms, a subjective norm is a person’s belief that most of their important 
others (i.e., peers, friends, etc.) think he or she should, or should not, perform the behavior in question. 
The individual takes into account the normative expectations and perceived support of others in their 
environment. Overall, it has been demonstrated that people are more likely to intend to perform a 
behavior, when they believe that other people who are important to them think it should be performed 
[50]. Incorporating social norms as a predictor of behavior change, the Theory of Reasoned Action [51] 
proposed that behavioral intention is determined by a weighted function of that individual’s: (i) attitude 
towards performing that behavior + (ii) perceived subjective norms, or perceived social pressure to 
perform the behavior.  
The Theory of Reasoned Action recognizes people as rational decision makers who make 
systematic use of the information available to them. Actions are largely seen to be made by choice and 
under an individual’s control; additionally, a person’s volitional behavior is held to be predicted directly by 
an individual’s intention to take action. The Theory of Planned Behavior [52] extended the Theory of 
Reasoned Action by incorporating self-efficacy or perceived behavioral control as a direct influence on 
intention and behavior.  Perceived behavioral control is the extent to which the individual believes that 
taking the action will be hard or difficult. Most behaviors require skills, resources and cooperation of 
others to facilitate the behavior change, hence the addition to the model of (iii) perceived control over the 
behavior or self-efficacy. 
Taking the Theories of Reasoned Action and Planned Behavior one step further, the Health 
Action Process Approach specifies a relationship between level of motivation to quit and degree of risk 
perceptions [53]. It proposes that there is a distinction between the pre-intentional motivation process 
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(including risk perceptions) that leads to intention to make a behavior change and the post-intentional 
volition process that leads to the actual behavior change [53]. The volition process can be further sub-
divided into a planning phase, action phase, and maintenance phase. When applied to smoking 
cessation, the Health Action Process Approach predicts that those who do not intend to quit (non-
intenders) should have lower risk perceptions than those who do intend to quit (intenders) [54]. 
The effectiveness of warning labels is thought to be determined, at least in part, by the 
graphicness of their design and content of their messages. While intended to communicate the risks of 
smoking, the labels may also evoke a fear response from smokers. The Protection Motivation Theory was 
developed to better understand fear appeals and how people cope with them. It proposes that we protect 
ourselves based on four factors: (i) perceived severity of a threatening event; (ii) perceived probability of 
the occurrence, or vulnerability; (iii) efficacy of the recommended preventive behavior; and (iv) perceived 
self-efficacy. Protection motivation incorporates both threat appraisal and the coping appraisal. Threat 
Appraisal consists of both the severity and vulnerability of situation; severity refers to the degree of harm 
from the unhealthy behavior, while vulnerability is the probability that one will experience harm. 
Additionally, rewards refer to the positive aspects of continuing the unhealthy behavior. The total threat 
represents the sum of severity and vulnerability, minus the rewards. Coping Appraisal consists of the 
response efficacy, self-efficacy, and the response costs. Response efficacy is the effectiveness of the 
recommended behavior in preventing harm; self-efficacy is the belief that one can successfully enact the 
recommended behavior; and the response costs are the physical or psychological costs associated with 
the recommended behavior. Therefore, coping represents the sum of the response efficacy and self-
efficacy, minus the response costs.  
The theories described above borrow from the fields of social psychology and marketing; 
however, they do not necessarily take into account the fact that smokers are addicted to cigarettes, which 
affects their future smoking behavior.  Rooted in the field of health econometrics, the Theory of Rational 
Addiction [20] suggests that addicts are ‘rational’ to the extent that they have a consistent plan to 
maximize utility over time and that their consumption decisions are made in light of the future 
consequences of those decisions. The Model of Rational Addiction expanded upon myopic models of 
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addiction to include future consumption of addictive substance in its calculation of consumption: C(t) = 
f[P(t), C(t-1), C(t+1), Y(t), Z(t)]; where: P(t) is the price of the good at the current time period; C(t-1) is the 
consumption at a previous time period; C(t+1) is the consumption at a future time period; Y(t) represents 
income; and Z(t) represents preferences. According to the model, cigarette consumers must be aware of 
smoking’s long-term health effects in order to take account of future impact of current consumption. The 
implicit effectiveness of messaging is conditioned upon an assumption of full information. Messages or 
cues are viewed as a means of potentially producing better outcomes in the consumption of tobacco and 
other sin goods. We may find that smokers have decreased marginal utility from smoking once the harms 
of smoking are communicated to them in this modality. Utilizing components of these behavioral theories, 
a conceptual framework has been developed to guide the investigation of the impact of graphic warning 
labels on smoking behavior (please see fig. 1.1). 
  
  
  
1
1
Figure 1.1. Conceptual framework of the effectiveness of graphic warning labels on smoking outcomes. 
 
  
Schematic presentation of McGuire’s Chain of Persuasion (red); Protection Motivation Theory (orange); the Theory of Reasoned Action 
(yellow); the Theory of Planned Behavior (yellow plus green); the Health Action Process Approach (blue); and the Theory of Rational 
Addiction (purple).  
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Taking these behavioral theories together, it is hypothesized that the youth response to graphic 
cigarette warning labels may differ from the adult response for two main reasons: 1) the level of addiction 
is expected to be lower among youth due to less intense smoking history; 2) visual communication of risk 
may be more effective among youth, helping increase the perceived harms of smoking. These two factors 
combined are hypothesized to lower the utility of smoking in the eyes of youth. Adolescents are still 
undergoing cognitive changes, such as the transition from concrete thinking to more abstract thinking. 
Young teenagers will mainly believe what they can see or have experienced and, thus, they cannot fully 
appreciate the long-term or unseen consequences. The use of visual aids in communicating the risks of 
smoking may be viewed as a socially productive corrective device. Even in models of rational addiction, 
the implicit ineffectiveness of messaging is conditioned upon an assumption of full information. Graphic 
warning messages or cues are viewed as a means of potentially securing socially superior outcomes in 
the consumption of sin goods, such as cigarettes [55]. 
Furthermore, it is clear from targeted advertising campaigns put forth by Big Tobacco that models 
of smoking vary for youth and adults. The tobacco companies have recognized that teenagers have a 
unique set of attitudes, social groups, values, aspirations, role models, and activities; tobacco companies 
attempt to infiltrate both their physical and social environments [56]. Tobacco companies spend billions of 
dollars each year to promote the use of their products in emerging markets. Direct advertising includes 
placing ads in broadcast, print, and outdoor venues. Indirect advertising include methods such as brand 
stretching, product placement, and point of sale where tobacco companies concentrate much of their 
advertising though product displays and product sales promotions. A report issued in March 2014 by the 
Campaign for Tobacco-Free Kids and other international public health organizations exposes how Philip 
Morris International’s (PMI) ‘Be Marlboro’ marketing campaign uses themes and images that appeal to 
youth across the globe. The campaign has expanded to more than 50 countries despite being banned by 
a German court for targeting teens and generating similar complaints in other countries [57].  
This dissertation examines the impact of a counter-advertising public health campaign, in the 
form of graphic cigarette warning labels, on intention to smoke, susceptibility to smoking, and behavioral 
outcomes among youth and adults in Southeast Asia. For our youth sample, we use the Theory of Triadic 
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Influence (TTI) [58, 59] to guide variable selection and model design. Using the TTI as a framework, we 
explore the influence of variables pertaining to three overarching domains of human behavior: 
social/normative, cultural/environmental, and intrapersonal. Specifically, we include variables within these 
constructs, including socio-demographic factors (e.g., age, sex, ethnicity), behavioral factors (e.g., peer, 
parental influence, and perceived societal norms), and personal factors (e.g., self-esteem, rebelliousness, 
and future discounting) in our model of youth smoking.  The theory of Triadic Influence has been shown 
to successfully predict adolescent smoking behavior in previous research on youth smoking and other 
substance abuse [60-64].   
We also seek to measure the effect of graphic cigarette warning labels on adult smoking 
behaviors, specifically smoking intensity, quit attempts, and successful cessation. Our adult model utilizes 
a different set of covariates than our youth model, as we recognize that different factors affect smoking 
among adults and youth. Variables in our adult model include known predictors of smoking behavior: sex 
[4, 65-67], age [4, 66, 68], race [67], level of education [69, 70], income [68, 69], self-efficacy [66, 68], 
level of addiction [68], smoking history [66, 68], smoking frequency (daily versus non-daily) [4, 68], type of 
cigarette smoked [factory-made (FM) versus roll-your-own (RYO)] [70, 71], and exposure to anti-smoking 
information or advertising [72, 73].  
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1.2.3. Specific Aims 
 
Aim 1: Investigate the effect of Graphic Cigarette Warning Policies on Youth Smoking Intention in 
Malaysia and Thailand. 
Sub-Aim 1: To assess the impact of the graphic cigarette warning label policy on youth in 
Thailand, stratified by sex and smoking status. 
Sub-Aim 2: To measure the effect of the graphic cigarette warning label policy on youth 
behavioral outcomes (preliminary). 
Approach: Utilize a quasi-experimental design to assess the impact of graphic warning labels 
implemented in Thailand, using Malaysia as a control.  
Aim 2: Measure the Effect of Warning Label Risk Cognition on Youth Smoking Intention in 
Malaysia and Thailand.               
Sub-Aim 1: To assess the effect of frequency of exposure, using risk cognition as a proxy, on 
youth smoking intention and susceptibility in Thailand. 
Sub-Aim 2: To assess the effect of frequency of exposure, using risk cognition as a proxy, on 
youth smoking intention and susceptibility in Malaysia and Thailand.  
Sub-Aim 3: To examine the effect of frequency of exposure, using risk cognition as a proxy, on 
youth smoking behavior among male youth in Thailand.  
Approach: Limit data to the post-implementation phase in both countries. Conduct within-country 
analyses, as well as combine data to assess overall impact in Southeast Asia.  
Aim 3: Investigate the Impact of Graphic Cigarette Warning Label Salience on Adult Smoking 
Behaviors in Malaysia and Thailand and Moderating Effects of Loosies. 
Sub-aim 1: To assess the effect of frequency of exposure (using label salience as a proxy) on 
adult smoking behavior in Thailand. 
Sub-aim 2: To assess varied levels of salience (any salience v no salience; high salience v low 
salience) and their impact on smoking outcomes among adult smokers in Thailand and Malaysia.  
Sub-aim 3: To assess the purchase of loosies as a potential effect modifier on label saliency. 
Approach: Limit data to the post-implementation phase in both countries. Conduct within-country 
analyses, as well as combine data to assess overall impact in Southeast Asia.  
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The three aims of this dissertation will ultimately inform three empirical papers. We examine the 
effect of the graphic cigarette warning label policy on smoking behaviors and behavioral intention among 
youth and adults, controlling for factors at the individual and population level. Sub-aims examine 
outcomes stratified by country, sex, as well as smoking status. We also explore different measures of 
cognition and salience of graphic warning labels on smoking outcomes. The moderating effects of 
purchasing loose cigarette (loosies) on the association between salience of graphic warnings and 
smoking behaviors are also explored. All three aims are addressed using a longitudinal study design 
utilizing the International Tobacco Control Southeast Asia (ITC-SEA) secondary dataset. 
1.2.4. Organization of the dissertation 
 
The subsequent part of the dissertation consists of four chapters. Chapter 2 assesses the impact 
of the graphic cigarette warning label policy among Thai youth using a quasi-experimental approach, with 
Malaysian youth serving as a control (aim 1).  In Chapter 3, our focus is shifted to the post-policy 
implementation period in both countries. In an effort to assess the impact of frequency of exposure to 
graphic warning labels on behavioral intentions, smoking susceptibility, and smoking behavior, we utilize 
a measure of cognition of risk as an effective proxy (aim 2). These analyses build upon chapter 2 by 
closely examining cognition of risk, a mediator of the effect of warning labels on smoking outcomes. 
Chapter 4 focuses on the adult behavioral response to graphic warning labels using label salience as a 
proxy for exposure to graphic warning labels (aim 3). We also explore the moderating effects of loosies 
on the relationship between label salience and smoking behavior outcomes. Loosies are of particular 
importance due to concerns raised that graphic labels may elicit avoidance, defensiveness, and denial, 
and may lead to smokers taking measures to cover the cigarette packs or buy loose cigarettes (“loosies”) 
to avoid exposure to warning labels. As such, we hypothesized that purchasing loosies might reduce the 
saliency of labels. Chapter 5 summarizes findings from Chapters 2-4 and discusses strengths and 
limitations of the study. The dissertation concludes with policy implications and recommendations for 
future research directions.  
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1.3 Data Source: International Tobacco Control Southeast Asia Survey  
 
The ITC-SEA Survey is a cohort survey of nationally representative samples of adult smokers in 
Thailand and Malaysia. Eligible respondents originally included youth smokers and non-smokers 
(recruitment age 13-17 in Malaysia; age 13-19 in Thailand), adult smokers (age 18+) and adult non-
smokers in Malaysia (adult non-smokers in Thailand were not recruited in any waves). Individuals in jail, 
those living in institutions and non-citizens were ineligible. For both countries in every wave, the sample 
was designed to include: 2,000 adult smokers (or quitters who had been recruited as smokers) (age 18+); 
1,000 youths (age 13-17, both smokers and non-smokers).  
Respondents were surveyed using face to-face interviews and were recruited from households 
using a stratified multistage sampling design. The primary strata consisted of Bangkok and four regions 
(North, Northeast, Central, and South) in Thailand, and six zones of Malaysia. In Thailand, respondents 
were selected from Bangkok and two provinces in each of Thailand’s four regions (Chiang Mai, Phrae, 
Nakhon Ratchasima, Nong Khai, Nakhon Pathom, Samut Sakhon, Nakhon Si Thammarat, and 
Songkhla). In Malaysia, respondents were drawn from one state in each of the country’s six geographic 
zones (Kedah, Selangor, Johore, Terengganu, Sabah, and Sarawak) at Wave 1, and a seventh state, 
Penang, was added in Wave 2.  In Malaysia, the feedback from Wave 2 showed that conducting face-to-
face surveys was costly, while phone penetration especially in urban areas was quite high. It was decided 
that for Wave 3 the majority of the interviews could be conducted by phone (about 80%) while in some 
rural areas, where the phone penetration is low, face-to-face surveys could still be used. Youth surveys 
were all self-reported; youth respondents completed a 30-minute self-administered (i.e., pen and pencil 
questionnaire). Respondents were instructed to complete the survey in a private area to ensure privacy 
from family members and were instructed to seal the survey in an envelope to maintain confidentiality and 
to encourage truthful reporting. Parental permission and youth consent were ascertained prior to 
surveying [74]. 
Wave 1 was conducted from January to March 2005 in both countries, Wave 2 from July to 
September 2006 in Thailand, about 14–18 months after the new warnings were introduced, and in 
Malaysia from August 2006 to March 2007. Wave 3 was conducted from January to March 2008 in 
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Thailand, about 11 months after the second round of pictorial warnings came into effect, and from March 
to September 2008 in Malaysia. Wave 4 was conducted from April to July 2009 in Thailand, and July to 
November 2009 in Malaysia, about 7 months after pictorial warnings there were first implemented. Wave 
5 was conducted from February to April 2011 in Thailand, approximately one year after the size of 
pictorial labels was expanded to 55% of the front and back of packs, and from May to April 2012 in 
Malaysia. Tables 1.1 and 1.2, below, display data collection dates and sample composition for Malaysia 
and Thailand. 
Table 1.1. Data collection dates and sample composition of the ITC-SEA Malaysia survey.  
ITC-SEA Malaysia Survey Collection 
Wave  Survey Dates Survey Sample 
1 January to March 2005 2,004 Smokers, 1,555 Non-Smokers and 1,008 Youth 
2 July 2006 to June 2007 1,640 Smokers and Quitters, 1,572 Non-Smokers and 777 Youth 
3 February to September 2008 1,957 Smokers and Quitters, 1,486 Non-Smokers and 712 Youth 
4 July to November 2009 2,045 Smokers and Quitters, 789 Non-Smokers and 878 Youth 
5 May 2011 to April 2012 2,007 Smokers and 928 Youth 
 
Table 1.2. Data collection dates and sample composition of the ITC-SEA Thailand survey. 
 
 
 
 
ITC-SEA Thailand Survey Collection 
Wave  Survey Dates Survey Sample 
1 January to March 2005 2,048 Smokers and 1,000 Youth 
2 August to September 2006   2,158 Smokers and Quitters and 927 Youth 
3 January to March 2008 2,607 Smokers and Quitters and 1,096 Youth 
4 April to July 2009 2,430 Smokers and Quitters and 947 Youth 
5 February to April 2011 2,175 Smokers and 963 Youth 
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1.4. Significance of the dissertation 
 
The dire need for research on effective tobacco control policies is underscored by the shift of 
tobacco markets to developing countries. Strict regulation and the success of anti-smoking campaigns 
continue to hit tobacco firms' revenues in the Western world. Big Tobacco has shifted its focus on the few 
large markets that have growth potential and a relative lack of regulation, with Southeast Asia 
representing a prime opportunity. Tobacco firms see growth potential in the region's low rate of women 
smokers. Across Southeast Asia, fewer than one in ten women smoke, compared with about 40-70% of 
men. A 2009 study across seven countries found that smoking rates were rising significantly among 
under-16 girls in the Philippines, Malaysia, Indonesia and Vietnam [75]. In Indonesia and the Philippines, 
tobacco companies have ramped up advertising to young girls, with tactics such as selling cigarettes in 
small “lipstick packs” that seek to capture the glamour of high-end cosmetics. Countries struggling with 
widespread poverty and unemployment may be reluctant to clamp down on an industry that provides 
revenue and employment. However, they are also, slowly, coming to recognize the health-care costs 
associated with smoking, and the human suffering from tobacco-related disease [75].  
Worldwide, smoking kills nearly six million people annually. More than five million of these deaths 
are the result of direct tobacco use, while more than 600,000 deaths are the result of non-smokers being 
exposed to second-hand smoke. A total of 8.6 million people currently suffer from smoking-caused 
illness. Over 70% of deaths from bronchial, tracheal, and lung cancer are attributable to tobacco use. 
Compared to nonsmokers, smoking increases the risk of men developing lung cancer by 23 times; of 
women developing lung cancer by 13 times; and of either sex dying from COPD by 12 to 13 times [1]. 
Approximately 90% of chronic obstructive pulmonary disease (COPD) deaths are caused by smoking [2, 
3]. There is no question that policies to reduce smoking, if successful, will reduce the burden of lung 
disease, and save countless lives. One such policy, the implementation of graphic cigarette warning 
labels, has been somewhat controversial, mainly due to the dearth of research investigating the 
effectiveness of graphic cigarette labels in influencing smoking behavior, particularly in developing 
countries where the need for tobacco control policies is crucial.  
Research on the advantages of graphic versus text-only warnings has only rarely addressed the 
issue of differential effects across population subgroups. Research on the effects of graphic warnings 
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among populations in developing countries is critical to ensure that this policy addresses, or at least does 
not exacerbate, tobacco-related health disparities. A growing body of research has shown that 
disadvantaged groups may differ in their ability to access, process and act on health information–a 
phenomenon that has been characterized as communication inequality [76]. Studies have documented 
substantial communication inequalities in access to and processing of information across population 
subgroups [76-78], particularly for lower SES groups. Such inequalities often parallel disparities in 
smoking-related health knowledge and health outcomes. [26]–[30] Although incompatibility between the 
level at which information is presented and the audience’s level of literacy and numeracy is typically cited 
as an important factor, [31], [32] other factors also may influence processing, including differences in the 
type of messages that attract viewers’ attention, varying interpretation of messages, and variation in the 
perceived credibility of messages. [33]–[35] Yet the belief that a health message is credible, or the type of 
message that grabs a smoker’s attention and motivates intentions to quit, may be linked to factors related 
to an individual’s social class, education or racial/ethnic background [10].  
The goal of this research is to evaluate the impact of graphic warning labels on smoking behavior, 
which will ultimately affect the lung and overall health of the population. Smokers report that their main 
source of risk information is obtained from cigarette packages more than any other source, except for 
television campaigns [4, 5]. Pictorial warnings may be particularly important in communicating health 
information to populations with lower literacy rates [4], as well as youth. It has been estimated that over 6 
million children under the age of 18 alive today will ultimately die from smoking, unless smoking rates 
decline. Every day, more than 3,000 youth under the age of 18 try smoking for the first time; and an 
additional 700 youth become regular daily smokers [6]. Understanding the effectiveness of graphic 
warning labels among youth, taking into account the underpinnings of smoking behavior, or key 
predictors, and how to influence those predictors, is integral to the goal of reducing the enormous toll of 
lung disease on health care costs and quality of life. 
The overarching aim of this research is to measure the effect of graphic labels as a tobacco 
policy, focusing on youth. It is widely accepted that the majority of smokers began the habit in their 
teenage years; seventy percent began smoking regularly at age 18 or younger [7]. If graphic labels prove 
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effective among youth, evidence-based and cost effective tobacco policies could significantly reduce lung 
disease by preventing a generation of smokers from forming. This research represents a timely step to 
advance knowledge of the effectiveness of graphic labels, as well as the determinants of effectiveness, 
e.g. whether effectiveness varies by sociodemographics, past behavior, personality, and environmental 
factors.  
The strength, innovation, and significance of this dissertation research can be summarized in 
three ways: 1) the focus of policy effectiveness graphic cigarette labels addresses one of the highest 
public health priorities for tobacco control and the prevention of tobacco-related lung disease, e.g. youth 
smoking initiation; 2) the comparative assessment of Thailand and Malaysia develops original, unique, 
and timely information for global health policy decision makers, especially in developing countries; and 3) 
the advanced quantitative methodology proposed takes advantage of newly available longitudinal data, 
thus allowing a rigorous design to better understand behavioral and environmental determinants of policy 
effectiveness. If graphic warning labels are found to be effective in reducing smoking behavior, these 
findings may be used to support their implementation in other countries where they are currently not 
mandated. If effective, pictorial labels would represent an inexpensive, far-reaching policy intervention 
with a high frequency of exposure that has the potential of saving billions of lives. 
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 Chapter 2. The Effect of Graphic Cigarette Warning Policies on Youth Smoking Intention in 
Southeast Asia: Results from International Tobacco Control Project 
 
2.1. Introduction 
The health and economic burden of tobacco use is rapidly shifting from high- to low- and middle-
income countries.  Seventy percent of the world’s 1.1 billion smokers live in developing nations, with over 
50% in Asia alone [79]. The tobacco burden is especially high in the World Health Organization’s South-
East Asia Region (SEAR), making it an especially important region for global tobacco control given its 
large population and upward trajectory of smoking rates [80].  
Two SEAR countries, Thailand and Malaysia, demonstrate different stages of tobacco control in 
this critical region. For more than a decade, Thailand has served as a model for tobacco control in Asia, 
introducing comprehensive policies, including graphic (or pictorial) warning labels on cigarette packages, 
in March 2005. Overall, 55% of the package space was appropriated to the graphic warnings which 
included six rotating messages. Thailand has since updated health warnings regularly with regard to size 
and content of graphic images. Even so, 24% of Thai adults (defined as individuals aged 15 years or 
older) reported being current smokers in 2011, translating to 13 million individuals, predominantly men; 
that year, 46.6% of Thai adult men reporting being daily smokers, as opposed to only 2.6% of Thai 
women [8]. With regard to youth smoking, a total of 11.7% of youth (defined as individuals under the age 
of 15 years) reported smoking cigarettes in 2009. Similar gender disparities among adult smokers exist 
among youth, with 20.1% of boys and 3.8% of girls reporting smoking [81].  
Malaysia, dissimilarly, has had until recently few comprehensive tobacco control policies, and has 
thus remained a tobacco-friendly country. In 2011, approximately 23.1% of Malaysians reported being 
current smokers. As in Thailand, there exist dramatic gender disparities among smokers, with 43.9% of 
men reporting smoking, as compared to only 1% of women [82]. With regard to youth, 18.2% of 
Malaysian youth reported being current smokers in 2009, with a gender breakdown of 30.9% of boys and 
5.3% of girls [81]. Nevertheless, in recent years, Malaysia has made significant strides in tobacco control 
policy including the implementation of six rotating graphic warning labels in January 2009. Graphic 
warnings are required to cover 40% of the front and 60% of the back of all cigarette packages, equating 
to 50% of the overall package space.  
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2.1.1. Youth Smoking and Vulnerability  
 
Previous research on Thai and Malaysian youth indicates that smokers try their first cigarette at 
an average age of 14 years. Smokers in each country reported smoking their first cigarette as early as 8 
years of age, with almost one-fifth of smokers trying their first cigarette before 13 years of age [83]. 
Among youth, factors that influence early trials with cigarettes may be separate from those that influence 
progression and persistence; notably, peer influences emerge as powerful motivators of behavior change 
during adolescence [84].  Adolescence and young adulthood encompass critical social transitions to full 
adulthood, wherein youth extend risk-taking as they sample and, in some instances, acquire adult 
behaviors. These periods thus comprise a unique window of vulnerability for tobacco use onset. 
Nonetheless, risk-taking is a single, though complex, component of multi-determined, behavior. Cigarette 
smoking is influenced by a broad set of distinct and overlapping biological, psychosocial, and 
environmental factors. The putative efficacy of graphic warning labels derives from the successful use of 
‘fear appeals’ to communicate risk [85], emphasize loss avoidance and risk aversion [37], and increase 
message retention [86].  The cognitive ability of youth to respond to such mechanisms is, however, 
questionable. For example, adolescents and teenagers possess high ‘discount rates,’ that they are more 
likely than adults to systematically undervalue future consequences of their current behavior [87]. In 
addition, brain development in adolescence remains incomplete, as the prefrontal cortex, which controls 
reasoning and impulses, is not fully developed until the age of 25 [88]. We hypothesize that visual 
communication of risk may help significantly increase the perceived harms of smoking, thus reducing 
smoking intention among youth.  
2.1.2. Effectiveness of Graphic Cigarette Warning Labels  
Conceptual arguments for the implementation of graphic cigarette warning label assert their 
influence on behavior via pre-cursers, such as knowledge, attitudes, and beliefs. Theoretical research in 
public health and psychology suggest that graphic cigarette warning labels may effectively communicate 
the risks associated with smoking, serving as a cue for behavioral change such as cessation and 
decreased intensity, or even as a preventive measure to hinder smoking initiation, which is especially 
relevant to youth populations.  Although extensive research has been conducted on the adult behavioral 
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response to graphic warning labels enacted in Canada, Australia, and other Western countries, there is a 
dearth of studies in developing countries. There are even fewer studies on the effect of graphic warning 
labels on youth smoking behavior, which is surprising given that smoking initiation most often occurs 
during youth and young adulthood, and early initiation is associated with a greater dependence and 
higher mortality from smoking-related diseases [89-91]. The goal of our research is therefore to assess 
the effect of warning label policies on youth smoking intention in Thailand and Malaysia. Additionally, we 
conduct preliminary analyses of youth smoking behavioral outcomes, however, power is limited due to the 
small sample of youth smokers. To our knowledge, this is the first study to utilize longitudinal data to 
conduct cross-national analyses of the effect of graphic warning labels on the youth response.  
Among adults, there is substantial evidence favoring the effectiveness of graphic health warnings 
[14, 20, 92-99], specifically with regard to intentions to quit, thoughts about health risks, decreased 
smoking prevalence, and cessation behavior [92, 100, 101]. Studies have shown that large graphic 
warning labels on cigarette packages are an important source of health information for smokers and non-
smokers [37]. Exposure to graphic labels has been shown to reduce cigarette packet appeal [26], 
increase health knowledge, awareness and perception of risks associated with smoking [13-15, 17, 20, 
94, 95, 100, 102], strengthen intentions to quit [94], encourage quit attempts [13, 20, 26, 100, 102], 
increase use of quitlines [95], prevent relapse [103], discourage smoking initiation [26, 100, 102] and 
decrease the odds of being a smoker [20, 101]. 
The limited evidence on the effectiveness of warning labels in developing countries suggests 
similar findings to those in Western countries. An experimental study conducted in Malaysia suggested 
that graphic labels had a greater impact positive impact than text-only labels [22]. Similarly, an 
experimental study in China found that adult smokers were more likely to rate graphic versus text-only 
labels as more effective in motivating smoking cessation and preventing smoking among youth [104]. 
Other studies have supported graphic labels’ impact on cognitive and behavioral reactions and interest in 
quitting [16, 105]. A study by Yong et al. (2013) utilized a quasi-experimental design to assess the impact 
of graphic labels in Thailand, using Malaysia as a control, as pre-graphic label implementation data were 
utilized for comparison purposes. Thai smokers’ awareness and cognitive and behavioral reactions 
  
24 
 
 
increased markedly after the introduction of graphic labels, with effects sustained at follow-up; by 
contrast, no significant change was observed in Malaysia over the same time period [71].  
The majority of research on the youth response to graphic warning labels consists of pre-
implementation, experimental studies. Several of these studies have found that graphic labels positively 
affect the smoking knowledge, attitudes, and beliefs among adolescents [102, 106-109].  Post-policy 
implementation research on the youth effects of graphic cigarette warning labels is far more limited, but is 
suggestive of warning labels’ effectiveness among adolescents and young adults [96, 99, 102, 106, 108-
111]. One study conducted in Australia suggests that graphic warning labels increased cognitive 
processing, with youth more frequently reading, attending to, and talking about labels at follow-up (versus 
text-only labels). Experimental and established youth smokers reported thinking about quitting and 
forgoing cigarettes at follow-up [99]. A Greek study of adolescents found that graphic warning labels were 
more effective than text-only labels in informing youth about health effects of smoking and preventing 
initiation [96]. Research has found that graphic labels are more effective than text-only labels in 
motivating youth smokers to quit and ex-youth smokers to remain quit [102]. However, there are 
contradictory studies that have found that adolescents do not report seeing or remembering graphic 
labels more than text-only labels, and that awareness of graphic labels is not associated with reduced 
smoking [106]. Another study has suggested that adolescents do not believe graphic health warnings will 
influence adolescents who already smoke [109].  
Conceptual arguments against the implementation of graphic warning labels relate to avoidance, 
defensiveness, and denial.   Some studies have found that graphic warning labels are not effective in 
their intent to promote cessation and reduce smoking behavior. Furthermore, there is some evidence that 
graphic warnings incite defensiveness in response to fear-arousing information [28, 30, 31]. Problems 
may arise when the fear induces a more pressing concern while curbing the immediate experience of 
fear, often by attempting to undermine the importance or credibility of the message. Self-affirmation 
theory [32] states that people are fundamentally motivated to protect their sense of self-integrity; this is 
the motive that is most aroused by threatening material, such as graphic warnings, and is satisfied by 
defensiveness [33].  The tobacco industry has suggested that the use of large pictures may reduce the 
effectiveness of health warnings and could actually lead to increases in smoking behavior; however, there 
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is no evidence that pictorial warnings lead to ‘boomerang’ effects [112]. Comprehensive cross-national 
studies have found that the Australian pictorial warnings, introduced in 2005, led to greater avoidant 
behaviors (e.g. covering up the pack, keeping it out of sight, or avoiding particular labels), compared to 
Canada, the United Kingdom, and the USA [13, 14]. Importantly, however, those smokers who engaged 
in avoidant behaviors were no less likely to intend to quit or to attempt to quit [13], replicating the findings 
of a study of the Canadian warnings [93]. With regard to empirical flaws, Ruiter and Kok [28, 29] argue 
that the evidence of the effectiveness of graphic warnings is sparse and unconvincing, and find flaws in 
the current research such as poor controls for mediating variables. They point out the lack of longitudinal 
evidence comparing attitudes toward smoking and smoking trends prior to and following the 
implementation of graphic labels in a specific population. 
Graphic warning labels have been investigated in relation to changes in smoking intention and 
behavior among adults and youth, although there are few post-policy implementation studies on youth. 
Furthermore, the majority of research on this topic relies upon data collected after the introduction of 
warning labels, without any pre-policy implementation data for comparison. While there do exist 
experimental studies conducted on graphic warning labels, most are limited with regard to external 
validity. Given that package warning labels are introduced at the national level, and that countries cannot 
be randomized to different conditions, it is simply not possible to conduct experimental research on the 
implementation of pictorial warnings. The most rigorous alternative would be a quasi-experimental 
research design that includes pre- and post-evaluations, across several countries that can serve as 
comparison groups. Such designs are high in both internal and external validity [113]. Hammond et al. 
[13] conducted one such study comparing the effectiveness of cigarette warning labels among adults in 
Australia, Canada, the United Kingdom, and the United States. Our study similarly addresses gaps in the 
literature by measuring behavioral change pre- and post- policy implementation among youth in Malaysia 
and Thailand using a quasi-experimental design. To our knowledge, this is the first study to conduct 
longitudinal assessment of the youth behavioral response to graphic warning labels utilizing pre- and post 
– implementation data. Furthermore, this study addresses the following gaps in the current literature on 
graphic warning label policies: 1) lack of longitudinal studies utilizing pre- and post- policy data; 2) lack of 
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measurement of behavioral intention or behavioral change among youth 3) lack of studies on the 
effectiveness of graphic warning labels in Southeast Asia.  
2.2. Methods  
2.2.1. Data source 
 
This study utilized nationally representative data from the International Tobacco Control South 
East Asia (ITC SEA) survey. Details on the conceptual framework of the ITC Project and its methodology 
have been published elsewhere [11, 12]. Briefly, the ITC SEA survey is a prospective, longitudinal, cohort 
survey of youth and adults in Thailand and Malaysia. Eligible respondents originally were youth smokers 
and non-smokers (recruitment age 13-17 in Malaysia; age 13-19 in Thailand), adult smokers (age 18+) 
and adult non-smokers in Malaysia; adult non-smokers in Thailand were not recruited in any waves. As 
this study examines the youth response, adult subjects were excluded from the sample. Respondents 
were surveyed using face to-face and phone interviews, and were recruited from households using a 
stratified multistage sampling design. Information on the complex sampling design have been detailed by 
Yong et al. (2013) [71]. Youth surveys were all self-reported; youth respondents completed a 30-minute 
self-administered (i.e., pen and paper questionnaire). See table 2.1 for data collection dates and sample 
composition for the five waves of ITC-SEA surveys.  See figures 2.1 and 2.2 for a timeline of tobacco 
policies and ITC survey data collection waves in Thailand and Malaysia, respectively.  
2.2.2. Measures 
2.2.2.1. Primary Outcome Variables: Behavioral Intentions, Susceptibility, Label Salience, and 
            Cognition of Risk 
Youth behavioral intentions were measured by the following variables: plan to smoke (measured 
among non-smokers, never-smokers, and current smokers) and plan to quit within one month and within 
six months (among smokers). Plan to smoke, a binary variable, was assessed based on participant 
responses (four-point ordinal scale) to the following question: “At any time during the next year do you 
think you will smoke a cigarette?” The responses “probably yes” and “definitely yes” were coded 1 (i.e., 
plan to smoke in the following year); the remaining responses (“probably no” and “definitely no”) were 
coded 0 (i.e., no plan to smoke in the following year). Plan to quit, among smokers, was also a binary 
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variable. It was assessed based on responses to the following survey question: “Which of the following 
describe your thoughts about quitting smoking?” Responses comprised: “I plan to quit in the next 30 days 
[1 month]”; “I plan to quit sometime in the next 6 months”; “I plan to quit, but not in the next 6 months”; 
and “I do not plan to quit at all”.   Respondents who reported planning to quit within the next 30 days or 6 
months were coded 1; all those who reported not planning to quit were coded 0. 
Smoking susceptibility, among non-smokers (including former and never-smokers), was a 
binary variable based on responses to two survey questions, each of whose responses were on a four-
point ordinal scale (responses: definitely yes, probably yes, probably not, definitely not).  The questions 
were: 1) “If one of your best friends were to offer you a cigarette, would you smoke it?” and 2) “At any 
time during the next year, do you think you will smoke a cigarette?”  Participants who answered “definitely 
yes,” “probably yes,” and “probably not” to either question were coded 1, indicating susceptibility. 
Otherwise, respondents were coded 0, suggesting non-susceptibility. The coding scheme for 
susceptibility was developed by Pierce et al [114], and has been utilized by similar research on youth 
smoking in Southeast Asia [115].  
Label salience, known in this literature as “noticing” labels, was measured by the survey item: “In 
the last month, how often, if at all, have you noticed health warnings on cigarette packages?” Participants 
who answered “very often” or “often” were coded 1, suggesting salience. Otherwise, respondents who 
answered “never” or “once in a while” were coded 0.  
Cognition of risk, among participants who reported ever noticing labels, was assessed by the 
survey item: “To what extent, if at all, have the health warnings made you think about the health risks of 
smoking?”  Respondents who answered “a lot” were coded 1, indicating high cognition. Participants who 
answered “a little” or “not at all” were coded 0.  
2.2.2.2. Secondary Outcome: Smoking Behavior  
 
Smoking behavior is measured by 5 separate variables: smoking initiation, high-intensity 
smoking, quit attempt, increased smoking intensity, and reduced smoking intensity.  Smoking initiation, 
a binary variable, takes the value 1 where non-smokers at the baseline wave report smoking at follow-up.  
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Smokers at follow-up include participants who reported smoking more than 100 cigarettes in their 
lifetimes and at least one cigarette in the last 30 days.  High intensity smoking, among smokers, is a 
binary variable that takes the value 1 if respondents report smoking 10 or more cigarettes per day, and 0 
if respondents report smoking 9 or fewer cigarettes per day.  Quit attempt, among baseline smokers, is a 
binary variable that takes the value 1 if respondents indicated that they attempted to quit smoking in the 
last year (responses “in the last month” and “in the last year” combined).  Changes in smoking intensity, 
among smokers, was measured by two binary variables: increased intensity and decreased intensity.  
Increased intensity was coded 1 if daily cigarette consumption at follow-up was greater than that at 
baseline, and 0 otherwise; decreased intensity was coded 1 if baseline consumption was greater than 
that at follow-up.  Intensity at both waves was measured by ordinal, categorical, variables.   
2.2.2.3. Independent Variable of Interest: Warning Label Policy (Country) 
To assess the effect of the graphic warning label policy on smoking outcomes, we use ‘country of 
residence’ as a proxy for the implementation of the policy. We limit our data to wave-pairs 2 and 3 which 
captures the pre-implementation period in Malaysia and post-implementation period in Thailand. As such, 
Thailand represents the experimental group and Malaysia serves as a control in our quasi-experimental 
design. Therefore, differences in smoking outcomes in Thailand versus Malaysia (reference group), 
should reflect the impact of the graphic cigarette warning label policy, after controlling for covariates.     
2.2.2.4. Control Variables  
The potential set of basic control variables comprise gender (female=1), age (proxied by being of 
legal smoking age follow-up=1), religion (3 dummy variables: Islam, Buddhism, and other (referent)), 
ethnicity (majority group vs. minor group (referent)), and urban/rural status (rural=referent). Ethnic 
minority status and urban/rural status were obtained from the household enumeration, which was 
completed by an adult informant. Religion and ethnicity were ultimately omitted from GEE analyses, as 
they were highly correlated with country of residence, as participants from Malaysia are primarily Islamic 
and Malay, and participants from Thailand predominantly Buddhist and Thai.  We also control for cohort 
(the wave in which participants were first recruited into the ITC Project) and wave-pair, which are an 
attempt to account for secular changes in smoking attitudes and behavior.  
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2.2.2.5. Additional Covariates 
A set of additional control variables account for cultural/attitudinal, social/normative, and 
intrapersonal factors.  Such factors, derived from the Theory of Triadic Influence (TTI) [58, 59], have been 
shown to predict adolescent smoking behavior in previous research on youth smoking and other 
substance abuse [60-64].  Cultural/attitudinal variables encompass the demographic variables 
previously outlined. Social/normative variables included: peer smoking, smoking at home, and perceived 
societal norms. Peer smoking was assessed by responses to the question: “Of the five closest friends 
that you spend time with on a regular basis, how many of them are smokers?” A response of 0 friends 
was the referent category. [No] smoking at home was measured by the survey item: “During the past 7 
days (one week), how often have people smoked inside your home while you were there?” Responses 
comprised: “never,” “sometimes,” and “often.” Respondents who answered “sometimes” or “often” were 
coded 0, indicating smoking at home (referent). A measure of perceived societal norms was constructed 
based upon level of agreement with the statement: “Society disapproves of smoking.” Responses 
comprised: “agree,”  “in-between” and “disagree” (referent).  
Intrapersonal factors included: self-esteem, rebelliousness, and future discounting. Self-esteem 
was a binary variable assessed by the survey item: “Choose one statement below that best describes you 
in the past two weeks, including today.”  Respondents who answered “I hate myself” or “I do not like 
myself” were coded 0, suggesting low self-esteem (referent). Respondents who answered “I like myself” 
were coded 1, indicating high self-esteem. A binary measure of rebellion was assessed by the survey 
item: “I do things my parents would not want me to do.” Respondents who answered: “never” or 
“sometimes” were coded 0, indicating little or no rebelliousness (referent). Respondents who answered 
“often” were coded 1, indicating rebelliousness. Future discounting was assessed by level of agreement 
to the statement: “I spend a lot of time thinking about how what I do today will affect my life in the future.” 
Participants who responded “agree” were coded 1 indicating a low discount rate. Respondents who 
answered “in-between” or “disagree” were coded 0 indicating a low discount rate (referent).  
2.2.3. Analysis  
2.2.3.1. Descriptive Analysis 
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 Univariate statistics were used to describe the sample. Results are stratified by country (Malaysia 
and Thailand), as well as smoke status (non-smokers and smokers). We present frequencies as well as 
sample proportions displayed as column percentages.  
2.2.3.2. Inferential Analysis 
We used data from four years (2006-2009) of the ITC-SEA. The data were arranged in two wave-
pairs, in which we combined contiguous baseline and follow-up data.   
The 2006-2009 period reflects a policy environment in which Thailand had enacted graphic cigarette 
warning labels (i.e., existed in post-policy period) and Malaysia had not (i.e., was in pre-policy period).   
Equation (1) depicts the relationship between our smoking outcomes and policy differences 
across Thailand and Malaysia. 
Logit(P(SMOKING OUTCOMEit)) = β0 + β1•COUNTRYi + βx•Xi(t-1)                                 (1) 
In our model, SMOKING OUTCOMES, which were measured at follow-up (time t), were 
regressed on COUNTRY (the time-consistent policy proxy), and a vector of covariates (X), which were 
lagged to the baseline (t-1) of each data wave-pair, and β0 is the regression constant. We estimated the 
models with Generalized Estimating Equations (GEE) models, which generate population-averaged 
(marginal) effects of graphic cigarette warning labels on smoking outcomes. GEE is preferable to other 
techniques (e.g., fixed effects regression) for several major reasons.  First, it corrects for intra-subject 
correlation that arises from repeated-measures data.  Second, it estimates population-averaged 
coefficients directly from observed data without restrictive assumptions about heterogeneity across 
individuals in the parameters [116]. Third, it accommodates dependent variables of various distributions 
(e.g., linear, logit, count, etc.).  Finally, it permits the overt estimation of regression parameters on time-
Wave-pair 1 Wave-pair 2 Wave-pair 3 Wave-pair 4 
Wave 1 + Wave 2 Wave 2 + Wave 3 Wave 3 + Wave 4 Wave 4 + Wave 5 
TH: Jan 2005 –                    
Sept 2006 
TH: Aug 2006 –              
Mar 2008 
TH: Jan 2008 –                   
July 2009 
TH: Apr 2009 –              
Apr 2011 
MY: Jan 2005 –                
June 2007 
MY: Aug 2006 –              
Sept 2008 
MY: Feb 2008 –                     
Nov 2009 
MY: Jul 2009 –              
Apr 2012 
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independent covariates, whose effects on the outcomes may be of interest to the investigator or 
policymaker.  
We fitted separate, gender-stratified, models of the effect of graphic cigarette labeling for each 
smoking outcome. In accordance with the Theory of Triadic Influence (TTI), the models were built in a 
partially hierarchical fashion, wherein we added a theoretically linked set of covariates at each stage in 
the process, while removing the set that was added in the previous step.  The first, benchmark, model 
specification included the policy variable (Thailand =1; Malaysia = referent) and demographic controls 
(cultural/attitudinal factors); the second specification added social/normative variables to the initial 
specification; the third, and final, specification added intrapersonal factors to the first specification, but 
omitted the social/normative set.  All models controlled for wave-pair (i.e., time) and cohort.  Only crude, 
unadjusted models, were fitted for smoking behavior, as an insufficient number of youth smokers 
precluded model convergence when covariates were controlled. Smoking behavior models were, 
moreover, estimated only among male youth, due to the low prevalence of smoking among female youth 
in both Thailand and Malaysia.  The decision to stratify is based on documented disparities in smoking 
across men and women [8, 81, 82]; this decision was further supported by the results of tests of sex 
differences in our models. In pre-estimation testing, we observed statistically significant (p>0.0001) 
coefficients on country x gender interactions in all model specifications.   
Our analyses were conducted using SAS-Callable SUDAAN version 11.0.1 to account for the 
multistage sampling design and oversampling used in the ITC-SEA Project and the longitudinal nature of 
the data. Analyses were conducted using unweighted and weighted data for all models, with no significant 
differences observed between weighted and unweighted analyses. Results are presented for weighted 
analyses, with standard errors and model coefficients adjusted accordingly. As all outcomes are binary, 
we generate odds ratios and 95% confidence intervals.  The QIC (Quasi-likelihood under the 
Independence model Criterion) statistic was used for comparing models fit with likelihood-based methods 
among otherwise equally suitable structures. 
2.3. Results  
 Table 2.2 contains summary statistics for country-stratified sample by smoking status. 
Approximately 5.56% of the Malaysian sample and 10.30% of the Thai sample reported being current 
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smokers at follow-up. Other relevant information may be obtained from Table 2.2. Tables 2.3 and 2.4 
present gender-stratified results of regressions that estimated the association between smoking 
outcomes and graphic cigarette labeling (proxied by country; Thailand=1), specifically, plan to smoke and 
smoking susceptibility, and label salience and cognition of risk, respectively.  The regression models were 
estimated among relevant groups of participants.  (For example, analysis of “plan to quit” is performed 
among current smokers only, whereas analysis of “susceptible to smoke” is conducted exclusively among 
non-smokers and never-smokers.)  Once more, three model specifications of smoking behavioral 
intention were modeled using the Theory of Triadic Influence (TTI) as a framework [58, 59].  Independent 
effects of adjustment variables are specified in relevant tables.  
2.3.1. Smoking Intention and Susceptibility 
 
In Table 2.3, we present results for the smoking intention outcomes (plan to smoke and plan to 
quit) and smoking susceptibility.  Our measure of ‘plan to smoke’ has different implications for our 
three classifications of smokers (non-smokers, never-smokers, and current smokers). Planning to smoke 
among non-smokers or never-smokers is effectively a measure of intention to initiate smoking, whereas 
planning to smoke among current smokers is a measure of intention to sustain the habit. With regard to 
plan to smoke the following year among male non- or never-smokers, country effects were not significant. 
Thus, graphic cigarette labeling is not associated with smoking initiation when cross-national data are 
used to proxy the policy effect.  Nevertheless, among male smokers, country effects were highly 
significant for model 1 [OR=0.19, 95% CI (0.08, 0.46)], model 2 [OR=0.16, 95% CI (0.06, 0.42)], and 
model 3 [OR=0.17, 95% CI (0.06, 0.46)], implying that living in Thailand significantly reduced the odds of 
planning to continue smoking by roughly 50%. Alternatively, among females, significant country effects 
were found among non-smokers and never-smokers in model 1 [OR=0.35, 95% CI (0.12, 0.97)], model 2 
[OR=0.30, 95% CI (0.11, 0.82)], and model 3 [OR=0.25, 95% CI (0.09, 0.72)]. In this case, living in 
Thailand reduced odds of planning to smoke by between 65% and 75% compared with living in Malaysia. 
(Please note that results for female non-smokers and never-smokers are equivalent, as there were no 
female “former smokers” in the sample which would have inflated the number of non-smokers.)   
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The plan to quit outcome was estimated solely among male smokers, as there were insufficient 
female youth smokers in our sample. Country of residence (living in Thailand) significantly increased the 
odds to plan to quit within 6 months in model 1 [OR=2.68, 95% CI (1.20, 5.99)], model 2 [OR=2.75, 95% 
CI (1.04, 7.30)], and model 3 [OR=2.96, 95% CI (1.19, 7.33)].  Therefore, male youth smokers in 
Thailand, where the graphic cigarette labeling policy was in place, were 2.7 to nearly 3 times more likely 
to plan to quit smoking than youth smokers in Malaysia, where no policy existed.   
With regard to smoking susceptibility, country effects did not reach significance among male 
youth (non-smokers, never-smokers, or current smokers). Among female non- and never-smokers, 
residing in Thailand was associated with significantly lower odds of (any) smoking susceptibility in model 
1 [OR=0.41, 95% CI (0.21, 0.79)], model 2 [OR=0.42, 95% CI (0.22, 0.77)], and model 3 [OR=0.39, 95% 
CI (0.18, 0.83)]. 
 
2.3.2. Label Salience and Cognition of Risk 
 
Table 2.4 contains results for label salience and cognition of risk. Among male non-smokers 
and never-smokers, label salience was significantly associated with country of residence. The odds of 
reporting high (vs. low) label salience among male non-smokers was elevated by approximately 50% in 
Thailand, relative to Malaysia, in model 1 [OR=1.50, 95% CI (1.01, 2.24)], model 2 [OR=1.51, 95% CI 
(1.03, 2.21)], and model 3 [OR=1.68, 95% CI (2.13, 2.51)]. Similar, but stronger, results were found for 
male never-smokers {model 1 [OR=1.90, 95% CI (1.07, 3.38)], model 2 [OR=1.93, 95% CI (1.10, 3.38)], 
and model 3 [OR=2.04, 95% CI (1.16, 3.59)]}. We found no significant increase in odds of label salience 
among male smokers. The results were similar for female non-smokers and never-smokers. Thai female 
non- and never-smokers had approximately double the odds of high label salience of similar Malaysian 
females, in model 1 [OR=2.04, 95% CI (1.44, 2.89)], model 2 [OR=2.03, 95% CI (1.41, 2.91)], and model 
3 [OR=1.74, 95% CI (1.24, 2.45)].  
We found no significant association among male youth between cognition of risk and country of 
residence. Among female non- and never-smokers, participants living in Thailand had significantly higher 
odds of high cognition of risk (vs. low) than in Malaysia, in model 1 [OR=3.41, 95% CI (1.64, 7.11)], model 
2 [OR=3.57, 95% CI (1.83, 6.95)], and model 3 [OR=2.87, 95% CI (1.35, 6.11)]. 
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2.3.3. Smoking Behavior: Preliminary Results 
 
Results of preliminary analysis of smoking behavior are presented in Table 2.5. We consider the 
results to be preliminary, or exploratory, because the models have limited statistical power, due to the 
somewhat small number of youth smokers and the further categorization of such smokers into outcome 
typologies. Given the data limitations, our models contain few adjustment variables, whose effects are 
presented in Table 2.5.  In none of the behavioral models did graphic cigarette labeling (proxied by 
residing in Thailand) achieve statistical significance. Nevertheless, all coefficients were in the expected 
direction, and one outcome (quit attempt within the past year) had a strong trend toward statistical 
significance (OR=1.66, p=0.09).  
2.4. Discussion 
In this study, we used a quasi-experimental design to investigate the association between graphic 
cigarette labeling and smoking outcomes among Southeast Asian youth.  More specifically, we examined 
how residing in Thailand, a country with a graphic warning policy, rather than residing in a Malaysia, a 
neighboring country without such a policy during the study frame, was related to numerous measures of 
smoking, including intention, processing and cognition, and actual behavior. The results of gender-
stratified multivariate regression models indicated that living in Thailand (vs. Malaysia) was associated 
with: lower intention (plan) to smoke among male current smokers and female non-smokers and never-
smokers; higher intention to quit among male smokers; reduced susceptibility to smoking among female 
non- and never-smokers; higher label saliency among both male and female non- and never-smokers; 
and higher cognition of risk among female non- and never-smokers.  Although our analyses did not reveal 
significant associations between graphic warning labels and actual smoking behavior, we should make 
clear that those analyses were constrained by low statistical power, and should thus be interpreted as 
purely exploratory. Our findings align with those of some earlier research on the adult response in 
Southeast Asia, although differences in study frame, design, stratification, and models of smoking 
preclude direct comparison [22, 71, 105].  
Whereas potential mechanisms for our results are not explored in this study, reasoned 
speculation may have some value in the consideration of our findings.  For example, reductions in 
smoking intentions among smokers could conceivably be motivated by short-term health effects. Smoking 
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impairs young people's physical fitness, in terms of both performance and endurance—even among 
trained youth athletes [89].  Furthermore, teenage smokers suffer from shortness of breath almost three 
times as often as teens who do not smoke, and produce phlegm more than twice as often as teens who 
do not smoke [117]. Quite unrelated to adverse health, social stigma—resulting from societal, cultural, or 
religious norms—may also engage in the causal pathway.  ‘Social denormalization,’ a process that seeks 
‘to push tobacco out of the charmed circle of normal desirable practice to being an abnormal practice’ 
[118], is widely regarded as essential to successful policy outcomes.  
Indeed, the influence of several social factors is revealed by our analyses—albeit as direct 
effects, rather than as mediators. Independent effects of covariates on smoking intention and 
susceptibility are presented in Tables 2.6.a--2.6.h.; label saliency and risk cognition in Tables 2.7.a.--
2.7.h.; and smoking behavior in Tables 2.8.a.—2.8.e.  Peer smoking was significantly associated with 
several outcomes: plan to smoke among male non-smokers, female non- and never-smokers; smoking 
susceptibility among male non-smokers and never-smokers; and label salience among male non-
smokers. Smoking at home was associated with plan to quit among male smokers and label salience 
among male never-smokers. Society disapproves of smoking was associated with plan to quit among 
male smokers.  
This investigation builds on existing research in three notable ways. First, the use of 3 years of 
data allows us to circumvent the undue influence of extraneous policy events, and generate sufficient 
person-wave observations to analyze gender strata. Second, to our knowledge, this is the first study to 
examine the post-implementation youth response to graphic warning labels in Southeast Asia. Third, our 
quasi-experimental design is a rigorous approach, high in both internal and external validity [113].  
There are, nevertheless, limitations that should be noted. First, our smoking measures are self-
reported. Therefore, although research has affirmed the reliability and validity of measuring tobacco use 
through self-report methods [119], our measures may be prone to downward bias, and as a result,  
understate true tobacco use and intention to smoke.  Second, our study lacks measures that may capture 
the mechanism through which the graphic warning labels affect smoking behaviors and behavioral 
intention. A similar study conducted among adults [71] found that graphic warnings not only had a 
significant impact on salience (versus text-only labels), but also on cognitive and behavioral reactions. 
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Taken together with experimental evidence that has consistently shown the sustained effect of graphic 
warning labels [120], this  would suggest that the labels effect behavioral change directly, and not solely 
through the novelty of design. Third, our findings may be confounded by peripheral anti-smoking 
campaigns in Thailand during the study frame. Specifically, a major campaigned aimed at educating the 
public about the harm of secondhand smoke and passive smoking was launched just prior to wave 2 data 
collection (from May to June 2006). Even so, as the advertising campaign was not focused on the direct 
harm of primary cigarette consumption, the potential for bias resulting from confounding is likely minimal. 
Fourth, Malaysia began to roll-out a graphic warning label policy just prior to wave 4 data collection 
(which encompasses the follow-up period of wave-pair 3). It is possible that this may have introduced 
some bias, though it is unlikely the policy would have been rolled out at the time of data collection. Fifth, 
our study does not account for attrition, which was higher in the Malaysian sample than in the Thai 
sample, although tests of differential drop-out were not significant. In any case, future studies should 
apply appropriate methods to account for study attrition.  Sixth, and finally, this study utilizes country of 
residence as a proxy for the warning label policy, but does not measure exposure directly.  
Taken together, these findings support the implementation of graphic cigarette warning labels in 
Southeast Asia by reducing youth smoking intention and susceptibility to smoking, and increasing label 
saliency and cognition of risk. Southeast Asia is home to approximately 600 million smokers, representing 
a large majority of global tobacco burden. Most smokers begin at early stage of life and persist through 
adulthood. Malaysia alone has about 5 million smokers, 20% of whom are younger than 18 years old 
[121]. As such, understanding the impact of graphic cigarette warning labels as a potentially cost-effective 
and wide-reaching tobacco control policy is critical to preventing initiation and promoting cessation among 
youth in this vulnerable region. Continued research is needed to prevent the uptake of smoking and 
ultimately reduce tobacco-related morbidity and mortality, particularly in the face of the continuing 
influence of the tobacco industry [122, 123]. 
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Table 2.1. Data collection dates and youth sample composition for ITC-SEA surveys in Malaysia 
and Thailand.  
 ITC-SEA Thailand Survey Collection ITC-SEA Malaysia Survey Collection 
Wave Survey Dates Sample Composition Survey Dates Sample Composition 
1 Jan – Mar  2005 1,000 Youth Jan – Mar 2005 1,008 Youth 
2 Aug – Sept 2006 927 Youth July 2006 – June 2007 777 Youth 
3 Jan – Mar 2008 1,096 Youth Feb – Sept 2008 712 Youth 
4 Apr – July 2009 947 Youth July – Nov 2009 878 Youth 
5 Feb – Apr 2011 963 Youth May 2011 – Apr 2012 928 Youth 
 
Figure 2.1. Timeline of tobacco policies and ITC surveys in Malaysia, 2004 – 2012                                           
  
 
©The ITC Project, 2015 
 
 
Figure 2.2. Timeline of tobacco policies and ITC surveys in Thailand, 2004 – 2012 
 
©The ITC Project, 2015 
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Table 2.2. Sample description: weighted frequencies and percentages by country and smoke status. 
                                                          
aSmoked more than 100 cigarettes in their lifetime and smoked at least 1 day in the past 30 days at follow-up 
bDid not meet criteria for a smoker at follow-up 
 
  Malaysia Thailand 
 Variables Total 
(N=906) 
Smokersa 
(N=50) 
Nonsmokersb 
(N=856) 
Total 
(N=1372) 
Smokersa 
(N=141) 
Nonsmokersb 
(N=1231) 
Smoke Status  
at baseline 
Never smoker 718 (79.97%) 11 (21.50%) 707 (83.43%) 1026 (74.81%) 15 (10.89%) 1011 (82.15%) 
Non-smoker 878 (96.63%) 36 (71.90%) 843 (98.41%) 1303 (94.95%) 93 (65.81%) 1210 (98.30%) 
Current smoker  28 (3.07%) 14 (28.01%) 13 (1.59%) 69 (5.05%) 48 (34.19%) 21 (1.70%) 
Smoke Status  
at follow-up 
Never smoker 690 (76.5%) --- 690 (81.01%) 946 (69.06%) --- 946 (76.98%) 
Non-smoker 856 (94.44%) --- 856 (100%) 1231 (89.70%) --- 1231 (100%) 
Current smoker  50 (5.56%) 50 (100%) --- 141 (10.30%) 141 (100%) --- 
Smoking Intensity  
(cigarettes per day) 
<1 cigarette --- 3 (4.84%) --- --- 4 (2.98%) --- 
1 cigarette --- 2 (3.73%) --- --- 1 (0.75%) --- 
 2-5 cigarettes --- 28 (57.49%) --- --- 63 (44.74%) --- 
 6-10  cigarettes --- 4 (8.89%) --- --- 42 (30.06%) --- 
 11-20  cigarettes --- 8 (17.21%) --- --- 16 (11.16%) --- 
 20+  cigarettes --- 4 (7.85%) --- --- 15 (10.32%) --- 
Sex Male 369 (40.70%) 44 (87.34%) 325 (37.97%) 704 (51.27%) 140 (99.34%) 563 (45.76%) 
 Female 537 (59.30%) 6 (12.66%) 531 (62.03%) 669 (48.73%) 1 (0.66%) 668 (54.24%) 
Religion Islamic 613 (80.67%) 45 (90.72%) 569 (79.97%) 17 (1.21%) 3 (2.04%) 14 (1.11%) 
 Buddhist 32 (4.25%) 2 (3.39%) 31 (4.31%) 1353 (98.59%) 139 (97.96%) 1214 (98.66%) 
 Other religion 115 (15.09%) 3 (5.89%) 222 (15.73%) 3 (0.20%) 0 (0.00%) 3 (0.22%) 
Ethnicity Major group 613 (80.67%) 45 (90.72%) 569 (79.97%) 1353 (98.59%) 139 (97.96%) 1214 (98.66%) 
 Minor Group 147 (19.34%) 5 (9.28%) 253 (20.04) 20 (1.41%) 3 (2.04%) 17 (1.33%) 
Mean age (SE) At baseline  17.26 (0.11) 17.83 (0.23) 17.23 (0.11) 16.52 (0.05) 17.21 (0.18) 16.44 (0.06) 
 At follow-up  18.26 (0.11) 18.83 (0.23) 18.23 (0.11) 18.02 (0.05) 18.56 (0.18) 17.95 (0.06) 
Legal smoking age Yes  282 (31.09%) 39 (77.83%) 271 (31.61%) 559 (40.76%) 109 (77.27%) 527 (42.83%) 
 No 624 (68.91%) 11 (22.17%) 585 (68.39%) 813 (59.24%) 32 (22.73%) 704 (57.17%) 
Peer Smoking 0 close friends 400 (44.46%) 5 (9.13%) 400 (47.03%) 620 (45.18%) 6 (4.43%) 619 (50.25%) 
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 1  close friends 72 (8.04%) 2 (3.88%) 69 (8.10%) 131 (9.57%) 16 (11.22%) 126 (10.24%) 
 2  close friends 144 (15.98%) 6 (12.74%) 136 (16.03%) 199 (14.53) 20 (14.43%) 180 (14.64%) 
 3  close friends 105 (11.63%) 6 (11.88%) 99 (11.69%) 166 (12.07% 17 (12.29%) 136 (11.06%) 
 4  close friends 59 (6.59%) 1 (2.47%) 56 (6.63%) 85 (6.21%) 21 (14.59%) 60 (4.87%) 
 5  close friends 120 (13.30%) 30 (59.91%) 89 (10.52%) 171 (12.44%) 61 (43.04%) 110 (8.94%) 
Smoking at home Never 403 (45.50%) 19 (39.2%) 384 (45.86%) 598 (43.55%) 51 (64.08%) 547 (44.43%) 
 Sometimes/  
Always 483 (54.50%) 30 (60.8%) 453 (54.14%) 775 (56.45%) 90 (35.92%) 684 (55.57%) 
Self-Esteem High 784 (87.41%) 38 (76.07%) 738 (89.20%) 1150 (83.83%) 95 (67.34%) 1036 (84.40%) 
 Low 113 (12.59%) 12 (23.93%) 89 (10.80%) 222 (16.17%) 46 (32.66%) 192 (15.60%) 
Rebellious Yes 412 (46.33%) 13 (26.87%) 463 (55.28%) 974 (71.02%) 22 (15.77%) 375 (30.50%) 
 No 477 (53.67%) 37 (73.13%) 375 (44.72%) 397 (28.98%) 119 (84.23%) 855 (69.50%) 
Society 
disapproves  Agree 422 (47.57%) 21 (41.28%) 402 (47.95%) 552 (40.24%) 58 (41.23%) 494 (40.12%) 
of smoking In-Between 373 (42.02%) 26 (51.58%) 348 (41.45%) 624 (45.46%) 60 (42.60%) 564 (45.79%) 
 Disagree 92 (10.41%) 4 (7.14%) 89 (10.60%) 196 (14.30%) 23 (16.17%) 173 (14.08%) 
Future-Oriented Yes 723 (81.74%) 36 (72.45%) 687 (82.30%) 1029 (75.02%) 104 (73.66%) 925 (75.17%) 
 No 162 (18.26%) 14 (27.55%) 148 (17.70%) 343 (24.98%) 37 (26.34%) 306 (24.83%) 
Cohort Recruited wave 1 561 (61.96%) 36 (72.22%) 525 (61.35%) 887 (64.63%) 94 (66.79%) 793 (64.38%) 
 Recruited wave 2 236 (26.01%) 7 (14.13%) 229 (26.71%) 304 (22.18%) 28 (19.61%) 277 (22.47%) 
 Recruited wave 3 109 (12.03%) 7 (13.64%) 102 (11.94%) 181 (13.19%) 19 (13.59%) 162 (13.15%) 
Wave-pair Wave-pair 2 393 (43.42%) 16 (31.37%) 378 (44.13%) 678 (49.43%) 50 (35.52%) 628 (51.03%) 
 Wave-pair 3 513 (56.58%) 34 (68.63%) 478 (55.87%) 694 (50.57%) 91 (64.48%) 603 (48.97%) 
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Table 2.3. GEE results: smoking intentions and susceptibility among youth in Malaysia (pre-policy) versus Thailand (post-policy)a 
 Model 1b 
OR (95% CI) 
Model 2c 
OR (95% CI) 
Model 3d 
OR (95% CI) 
 Males Females Males 
 
Females Males Females 
Plan to Smoke                
(non-smokers) 
0.99 (0.6, 1.65) 
(n=885) 
0.35 (0.12, 
0.97)** 
(n=1128) 
1.05 (0.61, 1.78) 
(n=874) 
0.30 (0.11, 0.82)* 
(n=1112) 
0.71 (0.41, 
1.22) 
(n=871) 
0.25 (0.09, 
0.72)** 
(n=1100) 
Plan to Smoke 
(never-smokers) 
0.57 (0.23, 1.37) 
(n=614) 
0.35 (0.12, 
0.97)** 
(n=1128) 
0.69 (0.29, 1.67) 
(n=605) 
0.30 (0.11, 0.82)* 
(n=1112) 
0.45 (0.19, 
1.04) 
(n=608) 
0.25 (0.09, 
0.72)** 
(n=1100) 
Plan to Smoke 
(current smokers) 
0.19 (0.08, 
0.46)*** 
(n=184) 
 0.16 (0.06, 
0.42)*** 
(n=184) 
 0.17 (0.06, 
0.46)*** 
(n=183) 
 
Plan to quit  
(current smokers) 
2.68 (1.20, 5.99)* 
(n=179) 
 2.75 (1.04, 7.30)* 
(n=179) 
 2.96 (1.19, 
7.33)* 
(n=178) 
 
Susceptible to 
smoking 
(non-smokers) 
1.06 (0.70, 1.59) 
(n=886) 
0.41 (0.21, 
0.79)** 
(n=1128) 
1.02 (0.67, 1.55) 
(n=875) 
0.42 (0.22, 0.77)** 
(n=1112) 
0.95 (0.64, 
1.42) 
(n=872)  
0.39 (0.18, 
0.83)* 
(n=1100) 
Susceptible to 
smoking 
(never-smokers) 
1.05 (0.66, 1.68) 
(n=615) 
0.41 (0.21, 
0.79)** 
(n=1128) 
1.06 (0.64, 1.76) 
(n=606) 
0.42 (0.22, 0.77)** 
(n=1112) 
0.98 (0.59, 
1.61)  
(n=609) 
0.39 (0.18, 
0.83)* 
(n=1100) 
aMalaysia is the reference country 
bModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
dModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discount rate 
*p<0.05; **p<0.01; ***p<0.001 
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Table 2.4. GEE results: Label saliency and cognition of risk among youth in Malaysia (pre-policy) versus Thailand (post-policy)a 
 Model 1b 
OR (95% CI) 
Model 2c 
OR (95% CI) 
Model 3d 
OR (95% CI) 
 Males Females Males 
 
Females Males Females 
Label saliency 
(non-smokers) 
1.50 (1.01, 
2.24)* 
(n=886) 
2.04 (1.44, 
2.89)*** 
(n=1128) 
1.51 (1.03, 2.21)* 
(n=874) 
2.03 (1.41, 
2.91)*** 
(n=1112) 
1.68 (2.13, 
2.51)** 
(n=872) 
1.74 (1.24, 
2.45)** 
(n=1100) 
Label saliency 
(never-smokers) 
1.90 (1.07, 
3.38)* 
(n=615) 
2.04 (1.44, 
2.89)*** 
(n=1128) 
1.93 (1.10, 3.38)* 
(n=606) 
2.03 (1.41, 
2.91)*** 
(n=1112) 
2.04 (1.16, 
3.59)* 
(n=609) 
1.74 (1.24, 
2.45)** 
(n=1100) 
Label saliency 
(current smokers) 
2.24 (0.84, 5.99) 
(n=184) 
 2.27 (0.73, 7.07) 
(n=184) 
 2.28 (0.85, 6.16) 
(n=183) 
 
Cognition of risk  
(non-smokers) 
1.00 (0.55, 1.81) 
(n=869) 
3.41 (1.64, 
7.11)*** 
(n=1104) 
0.99 (0.54, 1.83) 
(n=857) 
3.57 (1.83, 
6.95)*** 
(n=1089) 
1.08 (0.62, 1.87) 
(n=855) 
2.87 (1.35, 
6.11)** 
(n=1078) 
Cognition of risk  
(never-smokers) 
0.86 (0.42, 1.74) 
(n=599) 
3.41 (1.64, 
7.11)*** 
(n=1104) 
0.84 (0.41, 1.74) 
(n=591) 
3.57 (1.83, 
6.95)*** 
(n=1089) 
1.05 (0.51, 2.18) 
(n=593) 
2.87 (1.35, 
6.11)** 
(n=1078) 
Cognition of risk  
(current smokers) 
2.13 (0.54, 8.43) 
(n=180) 
 Model did not 
converge 
 Model did not 
converge 
 
aMalaysia is the reference country 
bModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
dModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discount rate 
*p<0.05; **p<0.01; ***p<0.001 
Table 2.5. GEE resultsa: preliminary smoking behavioral outcomes for male youth in Thailand (post-policy) versus Malaysia (pre-
policy)b 
 OR (95% CI) p-value 
Smoking Initiationc 1.19 (0.71, 2.00) 0.50 
High intensity smoking (>10 cigs/day) 0.78 (0.20, 3.04) 0.71 
Quit Attempt <1 yeard 1.66 (0.91, 3.03) 0.09 
Increased Smoking Intensityd 1.59 (0.58, 4.33) 0.35 
Reduced Smoking Intensityd 1.42 (0.50, 4.03) 0.50 
aModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age 
bMalaysia is the reference country 
cLimited to nonsmokers at baseline 
dLimited to smokers at baseline 
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Table 2.6.a. Independent effects of covariates on plan to smoke among male non-smokersa 
  Model 1b Model 2c Model 3d 
Constant  0 0.17 (0.08, 0.38) 0.06 (0.03, 0.15) 0.72 (0.19, 2.76) 
Country [proxy for graphic label policy] 1 0.99 (0.60, 1.65) 1.05 (0.61, 1.78) 0.71 (0.41, 1.22) 
Cohort [recruited wave 3 v. wave 1 (ref)] 2 0.89 (0.34, 2.31) 0.98 (0.34, 2.86) 0.90 (0.32, 2.53) 
             [recruited wave 2 v. wave 1 (ref)] 3 0.51 (0.25, 1.03) 0.43 (0.21, 0.90) 0.48 (0.24, 0.98) 
Wave-pair [ref = wave-pair 2] 4 1.35 (0.73, 2.50) 1.33 (0.70, 2.53) 0.98 (0.49, 1.95) 
Demographic variables  
Urban/rural status [ref=rural] 5 0.91 (0.52, 1.60) 0.80 (0.43, 1.52) 0.95 (0.53, 1.72) 
Legal smoking age [ref=legal] 6 0.78 (0.43, 1.41) 0.86 (0.47, 1.57) 0.84 (0.43, 1.66) 
Social/normative variables 
Peer smoking [5 v. 0 (ref)] 7 --- 6.19 (2.61, 14.65)*** --- 
                         [4 v. 0 (ref)] 8 --- 5.14 (1.55, 17.11)*** --- 
                         [3 v. 0 (ref)] 9 --- 3.36 (1.34, 8.37)*** --- 
                         [2 v. 0 (ref)] 10 --- 2.28 (0.77, 6.75) --- 
                         [1 v. 0 (ref)] 11 --- 2.18 (0.68, 6.97) --- 
Smoking at home (ref = sometimes/often) 12 --- 1.14 (0.72, 1.82) --- 
Society disapproves of smoking [disagree v. agree (ref)] 13 --- 1.08 (0.48, 2.43) --- 
[in-between v. agree (ref)] 14 --- 1.07 (0.69, 1.66) --- 
Intrapersonal variables  
Self-esteem (ref = low) 15 --- --- 0.61 (0.39, 0.95)* 
Rebelliousness (ref=non-rebellious) 16 --- --- 0.40 (0.20, 0.83)* 
Future discount rate (ref= low) 17 --- --- 0.61 (0.39, 0.95)* 
aMalaysia is the reference country 
bModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
dModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discounting 
*p<0.05; **p<0.01; ***p<0.001 
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Table 2.6.b. Independent effects of covariates on plan to smoke among male never-smokersa 
  Model 1b Model 2c Model 3d 
Constant  0 0.06 (0.01, 0.22) 0.03 (0.00, 0.20) 0.22 (0.05, 0.91) 
Country [proxy for graphic label policy] 1 0.57 (0.23, 1.37) 0.69 (0.29, 1.67) 0.45 (0.19, 1.04) 
Cohort [recruited wave 3 v. wave 1 (ref)] 2 1.95 (0.66, 5.71) 2.11 (0.66, 6.77) 1.82 (0.59, 5.64) 
             [recruited wave 2 v. wave 1 (ref)] 3 1.30 (0.52, 3.26) 1.07 (0.40, 2.85) 1.09 (0.49, 2.44) 
Wave-pair [ref = wave-pair 2] 4 1.16 (0.36, 3.72) 1.15 (0.33, 4.06) 0.75 (0.23, 2.38) 
Demographic variables 
Urban/rural status [ref=rural] 5 1.63 (0.71, 3.75) 1.26 (0.53, 3.01) 1.50 (0.73, 3.09) 
Legal smoking age [ref=legal] 6 1.47 (0.66, 3.27) 1.38 (0.62, 3.10) 1.25 (0.58, 2.67) 
Social/normative variables 
Peer smoking [5 v. 0 (ref)] 7 --- 1.34 (0.22, 8.12) --- 
                         [4 v. 0 (ref)] 8 --- 3.13 (0.70, 14.01) --- 
                         [3 v. 0 (ref)] 9 --- 1.21 (0.31, 4.73) --- 
                         [2 v. 0 (ref)] 10 --- 3.34 (1.15, 9.75) --- 
                         [1 v. 0 (ref)] 11 --- 2.24 (0.75, 6.73) --- 
Smoking at home (ref = sometimes/often) 12 --- 1.39 (0.59, 3.29) --- 
Society disapproves of smoking [disagree v. agree (ref)] 13 --- 0.73 (0.19, 2.78) --- 
                                                        [in-between v. agree (ref)] 14 --- 0.93 (0.52, 1.67) --- 
Intrapersonal variables  
Self-esteem (ref = low) 15 --- --- 0.54 (0.24, 1.21) 
Rebelliousness (ref=non-rebellious) 16 --- --- 0.28 (0.10, 0.78)* 
Future discount rate (ref= low) 17 --- --- 1.10 (0.57, 2.13) 
aMalaysia is the reference country 
bModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
dModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discounting 
*p<0.05; **p<0.01; ***p<0.001 
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Table 2.6.c. Independent effects of covariates on plan to smoke among male smokersa 
  Model 1b Model 2c Model 3d 
Constant  0 4.95 (1.69, 14.48) 4.03 (0.59, 27.38) 9.31 (1.83, 47.50) 
Country [proxy for graphic label policy] 1 0.19 (0.08, 0.46)*** 0.16 (0.06, 0.42)*** 0.17 (0.06, 0.46)*** 
Cohort [recruited wave 3 v. wave 1 (ref)] 2 0.97 (0.18, 5.25) 0.80 (0.17, 3.74) 1.05 (0.19, 5.79) 
             [recruited wave 2 v. wave 1 (ref)] 3 1.23 (0.50, 3.02) 1.19 (0.44, 3.17) 1.26 (0.56, 2.84) 
Wave-pair [ref = wave-pair 2] 4 1.60 (0.79, 3.23) 1.56 (0.71, 3.39) 1.51 (0.74, 3.09) 
Demographic variables 
Urban/rural status [ref=rural] 5 0.66 (0.36, 1.23) 0.67 (0.37, 1.21) 0.69 (0.36, 1.32) 
Legal smoking age [ref=legal] 6 0.73 (0.28, 1.93) 0.69 (0.24, 1.97) 0.76 (0.29, 1.96) 
Social/normative variables 
Peer smoking [5 v. 0 (ref)] 7 --- 1.17 (0.22, 6.06) --- 
                         [4 v. 0 (ref)] 8 --- 1.15 (0.17, 7.81) --- 
                         [3 v. 0 (ref)] 9 --- 1.93 (0.24, 15.24) --- 
                         [2 v. 0 (ref)] 10 --- 1.03 (0.14, 7.79) --- 
                         [1 v. 0 (ref)] 11 --- 1.58 (0.23, 11.05) --- 
Smoking at home (ref = sometimes/often) 12 --- 1.25 (0.67, 2.32) --- 
Society disapproves of smoking [disagree v. agree (ref)] 13 --- 1.69 (0.42, 6.86) --- 
                                                        [in-between v. agree (ref)] 14 --- 1.02 (0.45, 2.34) --- 
Intrapersonal variables  
Self-esteem (ref = low) 15 --- --- 0.68 (0.31, 1.48) 
Rebelliousness (ref=non-rebellious) 16 --- --- 0.67 (0.28, 1.60) 
Future discount rate (ref= low) 17 --- --- 0.76 (0.30, 1.92) 
aMalaysia is the reference country 
bModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
dModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discounting 
*p<0.05; **p<0.01; ***p<0.001 
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Table 2.6.d. Independent effects of covariates on plan to smoke among female non- and never-smokersa 
  Model 1b Model 2c Model 3d 
Constant  0 0.02 (0.01, 0.09) 0.01 (0.00, 0.05) 0.06 (0.01, 0.65) 
Country [proxy for graphic label policy] 1 0.35 (0.12, 0.97)* 0.30 (0.11, 0.82)* 0.25 (0.09, 0.72)** 
Cohort [recruited wave 3 v. wave 1 (ref)] 2 0.40 (0.04, 3.65) 0.68 (0.09, 5.34) 0.43 (0.04, 4.67) 
             [recruited wave 2 v. wave 1 (ref)] 3 0.78 (0.29, 2.10) 1.03 (0.34, 3.11) 0.94 (0.36, 2.47) 
Wave-pair [ref = wave-pair 2] 4 2.22 (0.66, 7.47) 1.78 (0.41, 7.60) 1.58 (0.41, 6.10) 
Demographic variables  
Urban/rural status [ref=rural] 5 0.55 (0.20, 1.49) 0.70 (0.23, 2.15) 0.45 (0.19, 1.08) 
Legal smoking age [ref=legal] 6 2.41 (0.79, 7.37) 2.78 (0.88, 8.76) 2.12 (0.79, 5.71) 
Social/normative variables 
Peer smoking [5 v. 0 (ref)] 7 --- 8.70 (2.34, 32.33)* --- 
                         [4 v. 0 (ref)] 8 --- --- --- 
                         [3 v. 0 (ref)] 9 --- 5.00 (0.78, 32.10) --- 
                         [2 v. 0 (ref)] 10 --- 3.90 (0.81, 18.88) --- 
                         [1 v. 0 (ref)] 11 --- 1.93 (0.38, 9.77) --- 
Smoking at home (ref = sometimes/often) 12 --- 1.65 (0.58, 4.67) --- 
Society disapproves of smoking [disagree v. agree (ref)] 13 --- 2.57 (0.52, 12.78) --- 
                                                        [in-between v. agree (ref)] 14 --- 0.85 (0.21, 3.34) --- 
Intrapersonal variables 
Self-esteem (ref = low) 15 --- --- 1.46 (0.23, 9.15) 
Rebelliousness (ref=non-rebellious) 16 --- --- 0.34 (0.09, 1.24) 
Future discount rate (ref= low) 17 --- --- 0.54 (0.16, 1.86) 
aMalaysia is the reference country 
bModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
dModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discounting 
*p<0.05; **p<0.01; ***p<0.001 
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Table 2.6.e. Independent effects of covariates on plan to quit among male smokersa 
  Model 1b Model 2c Model 3d 
Constant  0 0.16 (0.05, 0.50) 0.86 (0.09, 7.99) 0.09 (0.02, 0.49) 
Country [proxy for graphic label policy] 1 2.68 (1.20, 5.99)* 2.75 (1.04, 7.30)* 2.96 (1.19, 7.33) 
Cohort [recruited wave 3 v. wave 1 (ref)] 2 1.88 (0.45, 7.78) 2.00 (0.50, 7.96) 1.59 (0.32, 7.81) 
             [recruited wave 2 v. wave 1 (ref)] 3 1.84 (0.76, 4.46) 2.38 (0.88, 6.45) 1.97 (0.87, 4.47) 
Wave-pair [ref = wave-pair 2] 4 0.64 (0.40, 1.03) 0.62 (0.35, 1.08) 0.73 (0.41, 1.29) 
Demographic variables 
Urban/rural status [ref=rural] 5 1.95 (0.74, 5.15) 2.69 (1.13, 6.43)* 1.62 (0.52, 5.05) 
Legal smoking age [ref=legal] 6 2.42 (1.03, 5.69) 2.53 (1.11, 5.80)* 2.25 (0.85, 5.92) 
Social/normative variables 
Peer smoking [5 v. 0 (ref)] 7 --- 0.17 (0.03, 0.90) --- 
                         [4 v. 0 (ref)] 8 --- 0.15 (0.02, 1.33) --- 
                         [3 v. 0 (ref)] 9 --- 0.25 (0.03, 2.38) --- 
                         [2 v. 0 (ref)] 10 --- 0.08 (0.01, 0.61) --- 
                         [1 v. 0 (ref)] 11 --- 0.12 (0.01, 1.81) --- 
Smoking at home (ref = sometimes/often) 12 --- 0.43 (0.20, 0.94)* --- 
Society disapproves of smoking [disagree v. agree (ref)] 13 --- 3.53 (1.18, 10.56)* --- 
                                                        [in-between v. agree (ref)] 14 --- 0.83 (0.28, 2.41) --- 
Intrapersonal variables 
Self-esteem (ref = low) 15 --- --- 2.20 (0.53, 9.23) 
Rebelliousness (ref=non-rebellious) 16 --- --- 0.84 (0.36, 1.96) 
Future discount rate (ref= low) 17 --- --- 1.01 (0.43, 2.36) 
aMalaysia is the reference country 
bModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
dModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discounting 
*p<0.05; **p<0.01; ***p<0.001 
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Table 2.6.f. Independent effects of covariates on smoking susceptibility among male non-smokersa 
  Model 1b Model 2c Model 3d 
Constant  0 0.62 (0.38, 1.01) 0.30 (0.17, 0.54) 1.69 (0.86, 3.33) 
Country [proxy for graphic label policy] 1 1.06 (0.70, 1.59) 1.02 (0.67, 1.55) 0.95 (0.64, 1.42) 
Cohort [recruited wave 3 v. wave 1 (ref)] 2 1.14 (0.62, 2.10) 1.48 (0.77, 2.86) 1.15 (0.64, 2.05) 
             [recruited wave 2 v. wave 1 (ref)] 3 0.73 (0.47, 1.14) 0.79 (0.51, 1.21) 0.63 (0.42, 0.95)* 
Wave-pair [ref = wave-pair 2] 4 1.30 (0.94, 1.81) 1.28 (0.87, 1.87) 1.18 (0.83, 1.67) 
Demographic variables 
Urban/rural status [ref=rural] 5 1.28 (0.88, 1.87) 1.29 (0.90, 1.84) 1.29 (0.89, 1.86) 
Legal smoking age [ref=legal] 6 1.31 (0.95, 1.79) 1.67 (1.24, 2.24)*** 1.24 (0.90, 1.71) 
Social/normative variables 
Peer smoking [5 v. 0 (ref)] 7 --- 3.66 (2.05, 6.56)*** --- 
                         [4 v. 0 (ref)] 8 --- 2.97 (1.74, 5.06) --- 
                         [3 v. 0 (ref)] 9 --- 2.96 (1.86, 4.70) --- 
                         [2 v. 0 (ref)] 10 --- 2.56 (1.68, 3.91) --- 
                         [1 v. 0 (ref)] 11 --- 0.98 (0.62, 1.53) --- 
Smoking at home (ref = sometimes/often) 12 --- 0.91 (0.63, 1.32) --- 
Society disapproves of smoking [disagree v. agree (ref)] 13 --- 1.01 (0.55, 1.86) --- 
                                                        [in-between v. agree (ref)] 14 --- 1.17 (0.84, 1.64) --- 
Intrapersonal variables 
Self-esteem (ref = low) 15 --- --- 0.47 (0.32, 0.70)*** 
Rebelliousness (ref=non-rebellious) 16 --- --- 0.82 (0.60, 1.11) 
Future discount rate (ref= low) 17 --- --- 0.86 (0.62, 1.18) 
aMalaysia is the reference country 
bModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
dModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discounting 
*p<0.05; **p<0.01; ***p<0.001 
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Table 2.6.g. Independent effects of covariates on smoking susceptibility among male never-smokersa 
  Model 1b Model 2c Model 3d 
Constant  0 0.36 (0.18, 0.73) 0.22 (0.10, 0.50) 0.64 (0.18, 2.36) 
Country [proxy for graphic label policy] 1 1.05 (0.6, 1.68) 1.06 (0.64, 1.76) 0.98 (0.59, 1.61) 
Cohort [recruited wave 3 v. wave 1 (ref)] 2 1.57 (0.73, 3.34) 2.00 (0.86, 4.64) 1.48 (0.68, 3.23) 
             [recruited wave 2 v. wave 1 (ref)] 3 0.90 (0.52, 1.55) 0.91 (0.53, 1.56) 0.84 (0.48, 1.47) 
Wave-pair [ref = wave-pair 2] 4 1.00 (0.66, 1.49) 0.98 (0.63, 1.52) 1.00 (0.62, 1.60) 
Demographic variables 
Urban/rural status [ref=rural] 5 1.40 (0.85, 2.32) 1.37 (0.79, 2.35) 1.38 (0.83, 2.30) 
Legal smoking age [ref=legal] 6 1.98 (1.30, 3.02)* 2.27 (1.55, 3.32) 1.89 (1.24, 2.88) 
Social/normative variables 
Peer smoking [5 v. 0 (ref)] 7 --- 1.80 (0.90, 3.60) --- 
                         [4 v. 0 (ref)] 8 --- 2.23 (0.88, 5.64) --- 
                         [3 v. 0 (ref)] 9 --- 2.19 (1.24, 3.88)** --- 
                         [2 v. 0 (ref)] 10 --- 2.31 (1.23, 4.34)** --- 
                         [1 v. 0 (ref)] 11 --- 1.02 (0.60, 1.64) --- 
Smoking at home (ref = sometimes/often) 12 --- 0.93 (0.56, 1.55) --- 
Society disapproves of smoking [disagree v. agree (ref)] 13 --- 0.96 (0.61, 1.49) --- 
                                                        [in-between v. agree (ref)] 14 --- 1.20 (0.86, 1.68) --- 
Intrapersonal variables 
Self-esteem (ref = low) 15 --- --- 0.63 (0.32, 1.23) 
Rebelliousness (ref=non-rebellious) 16 --- --- 0.99 (0.65, 1.51) 
Future discount rate (ref= low) 17 --- --- 0.90 (0.55, 1.47) 
aMalaysia is the reference country 
bModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
dModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discounting 
*p<0.05; **p<0.01; ***p<0.001 
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Table 2.6.h. Independent effects of covariates on smoking susceptibility among female non- and never-smokersa 
  Model 1b Model 2c Model 3d 
Constant  0 0.23 (0.12, 0.46) 0.18 (0.07, 0.44) 0.29 (0.06, 1.54) 
Country [proxy for graphic label policy] 1 0.41 (0.21, 0.79)** 0.42 (0.22, 0.77)** 0.39 (0.18, 0.83)* 
Cohort [recruited wave 3 v. wave 1 (ref)] 2 0.29 (0.11, 0.77)** 0.31 (0.12, 0.78)* 0.27 (0.10, 0.74)** 
             [recruited wave 2 v. wave 1 (ref)] 3 0.79 (0.48, 1.29) 0.88 (0.54, 1.44) 0.86 (0.54, 1.37) 
Wave-pair [ref = wave-pair 2] 4 1.50 (0.82, 2.74) 1.63 (0.84, 3.18)* 1.56 (0.83, 2.92) 
Demographic variables 
Urban/rural status [ref=rural] 5 0.54 (0.32, 0.91)* 0.55 (0.32, 0.93) 0.55 (0.32, 0.94)* 
Legal smoking age [ref=legal] 6 1.25 (0.73, 2.11) 1.29 (0.76, 2.20) 1.23 (0.72, 2.09) 
Social/normative variables 
Peer smoking [5 v. 0 (ref)] 7 --- 2.13 (0.77, 5.84) --- 
                         [4 v. 0 (ref)] 8 --- 0.80 (0.07, 9.50) --- 
                         [3 v. 0 (ref)] 9 --- 1.89 (0.68, 5.24) --- 
                         [2 v. 0 (ref)] 10 --- 2.26 (1.13, 4.54) --- 
                         [1 v. 0 (ref)] 11 --- 1.22 (0.43, 3.46) --- 
Smoking at home (ref = sometimes/often) 12 --- 0.90 (0.54, 1.51) --- 
Society disapproves of smoking [disagree v. agree (ref)] 13 --- 1.54 (0.78, 3.04) --- 
                                                        [in-between v. agree (ref)] 14 --- 1.00 (0.60, 1.66) --- 
Intrapersonal variables 
Self-esteem (ref = low) 15 --- --- 0.95 (0.44, 2.04) 
Rebelliousness (ref=non-rebellious) 16 --- --- 1.08 (0.57, 2.03) 
Future discount rate (ref= low) 17 --- --- 0.78 (0.40, 1.55) 
aMalaysia is the reference country 
bModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
dModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discounting 
*p<0.05; **p<0.01; ***p<0.001 
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Table 2.7.a. Independent effects of covariates on label salience among male non-smokersa 
  Model 1b Model 2c Model 3d 
Constant  0 0.39 (0.23, 0.66) 0.34 (0.19, 0.61) 0.42 (0.21, 0.84) 
Country [proxy for graphic label policy] 1 1.50 (1.01, 2.24)* 1.51 (1.03, 2.21)* 1.68 (1.13, 2.51)** 
Cohort [recruited wave 3 v. wave 1 (ref)] 2 1.11 (0.53, 2.35) 1.21 (0.55, 2.63) 1.13 (0.56, 2.28) 
             [recruited wave 2 v. wave 1 (ref)] 3 1.14 (0.72, 1.80) 1.27 (0.81, 1.99) 1.02 (0.65, 1.60) 
Wave-pair [ref = wave-pair 2] 4 1.36 (0.98, 1.90) 1.39 (0.96, 2.01) 1.50 (1.03, 2.17)* 
Demographic variables 
Urban/rural status [ref=rural] 5 1.32 (0.91, 1.92) 1.36 (0.95, 1.96) 1.27 (0.89, 1.82) 
Legal smoking age [ref=legal] 6 1.16 (0.81, 1.66) 1.27 (0.88, 1.82) 1.16 (0.81, 1.67) 
Social/normative variables 
Peer smoking [5 v. 0 (ref)] 7 --- 2.14 (1.20, 3.81)*** --- 
                         [4 v. 0 (ref)] 8 --- 2.19 (1.07, 4.47)*** --- 
                         [3 v. 0 (ref)] 9 --- 1.34 (0.78, 2.29) --- 
                         [2 v. 0 (ref)] 10 --- 1.01 (0.57, 1.78) --- 
                         [1 v. 0 (ref)] 11 --- 0.95 (0.55, 1.63) --- 
Smoking at home (ref = sometimes/often) 12 --- 0.73 (0.52, 1.04) --- 
Society disapproves of smoking [disagree v. agree (ref)] 13 --- 1.05 (0.71, 1.54) --- 
                                                        [in-between v. agree (ref)] 14 --- 1.04 (0.63, 1.70) --- 
Intrapersonal variables 
Self-esteem (ref = low) 15 --- --- 0.65 (0.42, 1.00)* 
Rebelliousness (ref=non-rebellious) 16 --- --- 1.36 (0.95, 1.97) 
Future discount rate (ref= low) â17 --- --- 1.18 (0.83, 1.66) 
aMalaysia is the reference country 
bModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
dModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discounting 
*p<0.05; **p<0.01; ***p<0.001 
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Table 2.7.b. Independent effects of covariates on label salience among male never-smokersa 
  Model 1b Model 2c Model 3d 
Constant  0 0.31 (0.17, 0.57) 0.31 (0.15, 0.63) 0.23 (0.09, 0.55) 
Country [proxy for graphic label policy] 1 1.90 (1.07, 3.38)* 1.93 (1.10, 3.38)* 2.04 (1.16, 3.59) 
Cohort [recruited wave 3 v. wave 1 (ref)] 2 1.55 (0.68, 3.50) 1.55 (0.68, 3.54) 1.51 (0.69, 3.32) 
             [recruited wave 2 v. wave 1 (ref)] 3 1.04 (0.68, 1.59) 1.10 (0.70, 1.73) 1.05 (0.67, 1.63) 
Wave-pair [ref = wave-pair 2] 4 1.29 (0.81, 2.06) 1.37 (0.84, 2.25) 1.46 (0.87, 2.45) 
Demographic variables  
Urban/rural status [ref=rural] 5 1.21 (0.76, 1.91) 1.21 (0.79, 1.87) 1.19 (0.76, 1.85) 
Legal smoking age [ref=legal] 6 1.14 (0.76, 1.71) 1.17 (0.80, 1.72) 1.15 (0.77, 1.70) 
Social/normative variables 
Peer smoking [5 v. 0 (ref)] 7 --- 2.44 (1.13, 5.26) --- 
                         [4 v. 0 (ref)] 8 --- 1.22 (0.45, 3.33) --- 
                         [3 v. 0 (ref)] 9 --- 0.85 (0.44, 1.65) --- 
                         [2 v. 0 (ref)] 10 --- 1.34 (0.91, 1.95) --- 
                         [1 v. 0 (ref)] 11 --- 0.99 (0.58, 1.67) --- 
Smoking at home (ref = sometimes/often) 12 --- 0.65 (0.47, 0.89)** --- 
Society disapproves of smoking [disagree v. agree (ref)] 13 --- 1.03 (0.60, 1.77) --- 
                                                        [in-between v. agree (ref)] 14 --- 1.09 (0.59, 2.01) --- 
Intrapersonal variables 
Self-esteem (ref = low) 15 --- --- 1.04 (0.56, 1.93) 
Rebelliousness (ref=non-rebellious) 16 --- --- 1.28 (0.80, 2.05) 
Future discount rate (ref= low) 17 --- --- 1.14 (0.77, 1.69) 
aMalaysia is the reference country 
bModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
dModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discounting 
*p<0.05; **p<0.01; ***p<0.001 
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Table 2.7.c. Independent effects of covariates on label salience among male smokersa 
  Model 1b Model 2c Model 3d 
Constant  0 1.42 (0.33, 6.04) 0.80 (0.08, 7.60) 1.22 (0.17, 8.72) 
Country [proxy for graphic label policy] 1 2.24 (0.84, 5.99) 2.27 (0.73, 7.07) 2.28 (0.85, 6.16) 
Cohort [recruited wave 3 v. wave 1 (ref)] 2 4.51 (1.01, 20.22)* 5.89 (1.01, 34.19) 4.35 (0.87, 21.73) 
             [recruited wave 2 v. wave 1 (ref)] 3 2.72 (0.56, 13.16) 2.60 (0.48, 14.14) 2.67 (0.50, 14.21) 
Wave-pair [ref = wave-pair 2] 4 2.05 (0.76, 5.54) 2.27 (0.83, 6.16) 2.05 (0.74, 5.70) 
Demographic variables 
Urban/rural status [ref=rural] 5 0.82 (0.26, 2.58) 0.83 (0.25, 2.79) 0.84 (0.28, 2.52) 
Legal smoking age [ref=legal] 6 1.93 (0.42, 8.90) 3.00 (0.61, 14.68) 1.88 (0.40, 8.86) 
Social/normative variables 
Peer smoking [5 v. 0 (ref)] 7 --- 2.09 (0.29, 14.97) --- 
                         [4 v. 0 (ref)] 8 --- 1.70 (0.32, 8.98) --- 
                         [3 v. 0 (ref)] 9 --- 1.65 (0.30, 9.04) --- 
                         [2 v. 0 (ref)] 10 --- 1.83 (0.30, 11.17) --- 
                         [1 v. 0 (ref)] 11 --- 1.00 (0.18, 5.44) --- 
Smoking at home (ref = sometimes/often) 12 --- 0.38 (0.11, 1.29) --- 
Society disapproves of smoking [disagree v. agree (ref)] 13 --- 1.62 (0.30, 8.70) --- 
                                                        [in-between v. agree (ref)] 14 --- 1.54 (0.58, 4.07) --- 
Intrapersonal variables 
Self-esteem (ref = low) 15 --- --- 0.92 (0.27, 3.13) 
Rebelliousness (ref=non-rebellious) 16 --- --- 1.45 (0.47, 4.52) 
Future discount rate (ref= low) 17 --- --- 1.18 (0.42, 3.33) 
aMalaysia is the reference country 
bModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
dModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discounting 
*p<0.05; **p<0.01; ***p<0.001 
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Table 2.7.d. Independent effects of covariates on label salience among female non- and never-smokersa 
  Model 1b Model 2c Model 3d 
Constant  0 0.58 (0.36, 0.94) 0.63 (0.37, 1.05) 0.90 (0.40, 2.00) 
Country [proxy for graphic label policy] 1 2.04 (1.44, 2.89)*** 2.03 (1.41, 2.91)*** 1.74 (1.24, 2.45)** 
Cohort [recruited wave 3 v. wave 1 (ref)] 2 1.86 (0.74, 4.69) 1.77 (0.78, 4.04) 1.86 (0.71, 4.84) 
             [recruited wave 2 v. wave 1 (ref)] 3 0.82 (0.47, 1.42) 0.86 (0.48, 1.51) 0.87 (0.51, 1.50) 
Wave-pair [ref = wave-pair 2] 4 1.17 (0.88, 1.56) 1.33 (0.97, 1.83) 1.06 (0.77, 1.45) 
Demographic variables 
Urban/rural status [ref=rural] 5 0.68 (0.47, 0.97)* 0.64 (0.44, 0.94)* 0.69 (0.47, 1.00) 
Legal smoking age [ref=legal] 6 0.75 (0.54, 1.06) 0.75 (0.55, 1.03) 0.74 (0.52, 1.06) 
Social/normative variables 
Peer smoking [5 v. 0 (ref)] 7 --- 1.01 (0.44, 2.32) --- 
                         [4 v. 0 (ref)] 8 --- 1.43 (0.25, 8.36) --- 
                         [3 v. 0 (ref)] 9 --- 1.16 (0.62, 2.17) --- 
                         [2 v. 0 (ref)] 10 --- 0.81 (0.35, 1.88) --- 
                         [1 v. 0 (ref)] 11 --- 1.14 (0.63, 2.04) --- 
Smoking at home (ref = sometimes/often) 12 --- 0.59 (0.41, 0.85)** --- 
Society disapproves of smoking [disagree v. agree (ref)] 13 --- 1.07 (0.63, 1.83) --- 
                                                        [in-between v. agree (ref)] 14 --- 1.26 (0.87, 1.84) --- 
Intrapersonal variables 
Self-esteem (ref = low) 15 --- --- 0.98 (0.61, 1.57) 
Rebelliousness (ref=non-rebellious) 16 --- --- 0.73 (0.53, 1.00)* 
Future discount rate (ref= low) 17 --- --- 0.87 (0.57, 1.33) 
aMalaysia is the reference country 
bModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
dModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discounting 
*p<0.05; **p<0.01; ***p<0.001 
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Table 2.7.e. Independent effects of covariates on risk cognition among male non-smokersa 
  Model 1b Model 2c Model 3d 
Constant  0 9.31 (4.53, 19.16) 12.11 (3.96, 37.01) 4.82 (1.23, 18.96) 
Country [proxy for graphic label policy] 1 1.00 (0.55, 1.81) 0.99 (0.54, 1.83) 1.08 (0.62, 1.87) 
Cohort [recruited wave 3 v. wave 1 (ref)] 2 0.41 (0.12, 1.39) 0.38 (0.11, 1.35) 0.39 (0.11, 1.37) 
             [recruited wave 2 v. wave 1 (ref)] 3 0.96 (0.49, 1.90) 0.99 (0.45, 2.14) 1.00 (0.53, 1.88) 
Wave-pair [ref = wave-pair 2] 4 2.30 (1.07, 4.97)* 2.45 (1.07, 5.63) 2.40 (0.98, 5.89)* 
Demographic variables 
Urban/rural status [ref=rural] 5 1.03 (0.55, 1.92) 1.09 (0.58, 2.04) 1.07 (0.57, 2.02) 
Legal smoking age [ref=legal] 6 0.86 (0.56, 1.31) 0.79 (0.49, 1.28) 0.85 (0.53, 1.34) 
Social/normative variables 
Peer smoking [5 v. 0 (ref)] 7 --- 1.47 (0.55, 3.96) --- 
                         [4 v. 0 (ref)] 8 --- 0.97 (0.38, 2.51) --- 
                         [3 v. 0 (ref)] 9 --- 0.45 (0.15, 1.33) --- 
                         [2 v. 0 (ref)] 10 --- 0.83 (0.40, 1.70) --- 
                         [1 v. 0 (ref)] 11 --- 0.50 (023, 1.07) --- 
Smoking at home (ref = sometimes/often) 12 --- 0.88 (0.51, 1.51) --- 
Society disapproves of smoking [disagree v. agree (ref)] 13 --- 1.05 (0.46, 2.43) --- 
                                                        [in-between v. agree (ref)] 14 --- 1.12 (0.53, 2.38) --- 
Intrapersonal variables 
Self-esteem (ref = low) 15 --- --- 1.10 (0.51, 2.37) 
Rebelliousness (ref=non-rebellious) 16 --- --- 0.92 (0.43, 1.98) 
Future discount rate (ref= low) 17 --- --- 2.27 (1.20, 4.32)* 
aMalaysia is the reference country 
bModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
dModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discounting 
*p<0.05; **p<0.01; ***p<0.001 
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Table 2.7.f. Independent effects of covariates on risk cognition among male never-smokersa 
  Model 1b Model 2c Model 3d 
Constant  0 11.98 (5.23, 27.47) 23.62 (8.78, 63.56) 2.81 (0.55, 14.36 
Country [proxy for graphic label policy] 1 0.86 (0.42, 1.74) 0.84 (0.41, 1.74) 1.05 (0.51, 2.18) 
Cohort [recruited wave 3 v. wave 1 (ref)] 2 0.72 (0.19, 2.64) 0.69 (0.19, 2.44) 0.83 (0.20, 3.53) 
             [recruited wave 2 v. wave 1 (ref)] 3 1.21 (0.61, 2.43) 1.40 (0.70, 2.79) 1.48 (0.79, 2.78) 
Wave-pair [ref = wave-pair 2] 4 2.23 (0.84, 5.96) 2.16 (0.81, 5.75) 2.05 (0.70, 5.99) 
Demographic variables 
Urban/rural status [ref=rural] 5 0.89 (0.40, 1.98) 0.82 (0.36, 1.85) 0.90 (0.38, 2.13) 
Legal smoking age [ref=legal] 6 0.65 (0.37, 1.14) 0.53 (0.28, 1.02) 0.69 (0.39, 1.24) 
Social/normative variables 
Peer smoking [5 v. 0 (ref)] 7 --- 2.27 (0.31, 16.55) --- 
                         [4 v. 0 (ref)] 8 --- 4.98 (0.14, 180.32) --- 
                         [3 v. 0 (ref)] 9 --- 0.22 (0.07, 0.64) --- 
                         [2 v. 0 (ref)] â10 --- 1.13 (0.46, 2.80) --- 
                         [1 v. 0 (ref)] 11 --- 0.78 (0.32, 1.91) --- 
Smoking at home (ref = sometimes/often) 12 --- 0.65 (0.34, 1.24) --- 
Society disapproves of smoking [disagree v. agree (ref)] 13 --- 0.48 (0.19, 1.21) --- 
                                                        [in-between v. agree (ref)] 14 --- 1.08 (0.30, 2.98) --- 
Intrapersonal variables 
Self-esteem (ref = low) 15 --- --- 1.98 (0.78, 4.98) 
Rebelliousness (ref=non-rebellious) 16 --- --- 1.02 (0.40, 2.61) 
Future discount rate (ref= low) 17 --- --- 2.76 (1.33, 5.75)** 
aMalaysia is the reference country 
bModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
dModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discounting 
*p<0.05; **p<0.01; ***p<0.001 
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Table 2.7.g. Independent effects of covariates on risk cognition among male smokersa 
  Model 1b Model 2c Model 3d 
Constant  0 15.71 (1.79, 137.74) Model did not converge Model did not converge 
Country [proxy for graphic label policy] 1 2.13 (0.54, 8.43) Model did not converge Model did not converge 
Cohort [recruited wave 3 v. wave 1 (ref)] 2 0.26 (0.01, 4.94) Model did not converge Model did not converge 
             [recruited wave 2 v. wave 1 (ref)] 3 2.51 (0.17, 36.48) Model did not converge Model did not converge 
Wave-pair [ref = wave-pair 2] 4 0.73 (0.02, 24.47) Model did not converge Model did not converge 
Demographic variables 
Urban/rural status [ref=rural] 5 0.80 (0.12, 5.31) Model did not converge Model did not converge 
Legal smoking age [ref=legal] 6 --- Model did not converge Model did not converge 
Social/normative variables 
Peer smoking [5 v. 0 (ref)] 7 --- Model did not converge --- 
                         [4 v. 0 (ref)] 8 --- Model did not converge --- 
                         [3 v. 0 (ref)] 9 --- Model did not converge --- 
                         [2 v. 0 (ref)] â10 --- Model did not converge --- 
                         [1 v. 0 (ref)] 11 --- Model did not converge --- 
Smoking at home (ref = sometimes/often) 12 --- Model did not converge --- 
Society disapproves of smoking  
[disagree v. agree (ref)] 
13 --- Model did not converge --- 
[in-between v. agree (ref)] 14 --- Model did not converge --- 
Intrapersonal variables 
Self-esteem (ref = low) 15 --- --- Model did not converge 
Rebelliousness (ref=non-rebellious) 16 --- --- Model did not converge 
Future discount rate (ref= low) 17 --- --- Model did not converge 
aMalaysia is the reference country 
bModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
dModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discounting 
*p<0.05; **p<0.01; ***p<0.001 
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Table 2.7.h. Independent effects of covariates on risk cognition among female non- and never-smokersa 
  Model 1b Model 2c Model 3d 
Constant  0 4.20 (1.93, 9.16) 6.61 (3.18, 13.72) 14.83 (2.53, 86.99) 
Country [proxy for graphic label policy] 1 3.41 (1.64, 7.11)*** 3.57 (1.83, 6.95)*** 2.87 (1.35, 6.11)** 
Cohort [recruited wave 3 v. wave 1 (ref)] 2 7.27 (1.28, 41.40) 5.70 (1.10, 29.66) 7.63 (1.03, 56.49) 
             [recruited wave 2 v. wave 1 (ref)] 3 1.40 (0.70, 2.80) 1.34 (0.68, 2.66) 1.10 (0.53, 2.28) 
Demographic variables 
Wave-pair [ref = wave-pair 2] 4 1.19 (0.53, 2.67) 1.29 (0.53, 3.10) 0.94 (0.41, 2.17) 
Urban/rural status [ref=rural] 5 2.50 (1.25, 5.01)** 1.97 (0.97, 3.99) 2.33 (1.09, 5.00) 
Legal smoking age [ref=legal] 6 1.18 (0.55, 2.52) 1.11 (0.51, 2.40) 0.47 (0.23, 0.97) 
Social/normative variables 
Peer smoking [5 v. 0 (ref)] 7 --- 0.40 (0.09, 1.74) --- 
                         [4 v. 0 (ref)] 8 --- --- --- 
                         [3 v. 0 (ref)] 9 --- 3.00 (0.60, 14.92) --- 
                         [2 v. 0 (ref)] 10 --- 4.20 (0.89, 19.92) --- 
                         [1 v. 0 (ref)] 11 --- 0.42 (0.10, 1.86) --- 
Smoking at home (ref = sometimes/often) 12 --- 0.47 (0.22, 1.02)* --- 
Society disapproves of smoking [disagree v. agree (ref)] 13 --- 1.09 (0.30, 3.99) --- 
                                                        [in-between v. agree (ref)] 14 --- 1.12 (0.53, 2.36) --- 
Intrapersonal variables  
Self-esteem (ref = low) 15 --- --- 0.39 (0.08, 1.82) 
Rebelliousness (ref=non-rebellious) 16 --- --- 0.47 (0.23, 0.97) 
Future discount rate (ref= low) 17 --- --- 1.42 (0.51, 3.93) 
aMalaysia is the reference country 
bModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
dModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discounting 
*p<0.05; **p<0.01; ***p<0.001 
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Table 2.8.a. Independent effects of covariates on smoking initiation among male youth non-
smokersab 
 
 
 
 
 
 
 
 
aMalaysia is the reference country 
bModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
*p<0.05; **p<0.01; ***p<0.001 
Table 2.8.b. Independent effects of covariates on high intensity smoking among male youth non-
smokersab 
Constant  0 0.87 (0.20, 3.84) 
Country [proxy for graphic label policy] 1 0.78 (0.20, 3.04) 
Cohort [recruited wave 3 v. wave 1 (ref)] 2 1.36 (0.23, 7.87) 
             [recruited wave 2 v. wave 1 (ref)] 3 0.67 (0.21, 2.09) 
Wave-pair [ref = wave-pair 2] 4 0.69 (0.31, 1.51) 
Urban/rural status [ref=rural] 5 0.48 (0.14, 1.62) 
Legal smoking age [ref=legal] 6 0.45 (0.14, 1.43) 
aMalaysia is the reference country 
bModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
*p<0.05; **p<0.01; ***p<0.001 
Table 2.8.c. Independent effects of covariates on quit attempt among male youth non-smokersab 
Constant  0 0.66 (0.27, 1.59) 
Country [proxy for graphic label policy] 1 1.66 (0.91, 3.03) 
Cohort [recruited wave 3 v. wave 1 (ref)] 2 2.34 (0.70, 7.86) 
             [recruited wave 2 v. wave 1 (ref)] 3 2.14 (0.66, 6.90) 
Wave-pair [ref = wave-pair 2] 4 0.44 (0.23, 0.83)** 
Urban/rural status [ref=rural] 5 2.37 (1.14, 4.93)* 
Legal smoking age [ref=legal] 6 1.01 (0.38, 2.69) 
aMalaysia is the reference country 
bModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
*p<0.05; **p<0.01; ***p<0.001 
Table 2.8.d. Independent effects of covariates on increased smoking intensity among male youth 
non-smokersab 
Constant  0 1.05 (0.34, 3.31) 
Country [proxy for graphic label policy] 1 1.59 (0.58, 4.33) 
Cohort [recruited wave 3 v. wave 1 (ref)] 2 1.31 (0.43, 4.01) 
             [recruited wave 2 v. wave 1 (ref)] 3 0.41 (0.16, 1.08) 
Wave-pair [ref = wave-pair 2] 4 0.61 (0.31, 1.19) 
Urban/rural status [ref=rural] 5 1.40 (0.56, 3.53) 
Legal smoking age [ref=legal] 6 0.35 (0.12, 1.00)* 
aMalaysia is the reference country 
bModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
*p<0.05; **p<0.01; ***p<0.001 
Constant  0 0.15 (0.07, 0.31) 
Country [proxy for graphic label policy] 1 1.19 (0.71, 2.00) 
Cohort [recruited wave 3 v. wave 1 (ref)] 2 0.63 (0.27, 1.49) 
             [recruited wave 2 v. wave 1 (ref)] â3 1.45 (0.83, 2.56) 
Wave-pair [ref = wave-pair 2] 4 0.74 (0.47, 1.18) 
Urban/rural status [ref=rural] 5 1.45 (0.84, 2.49) 
Legal smoking age [ref=legal] 6 1.39 (0.88, 2.20) 
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Table 2.8.e. Independent effects of covariates on reduced smoking intensity among male youth 
non-smokersab 
Constant  0 0.88 (0.28, 2.79) 
Country [proxy for graphic label policy] 1 1.42 (0.50, 4.03) 
Cohort [recruited wave 3 v. wave 1 (ref)] 2 0.85 (0.31, 2.30) 
             [recruited wave 2 v. wave 1 (ref)] 3 0.31 (0.14, 0.72)* 
Wave-pair [ref = wave-pair 2] 4 0.83 (0.44, 1.56) 
Urban/rural status [ref=rural] 5 0.95 (0.44, 2.08) 
Legal smoking age [ref=legal] 6 0.28 (0.09, 0.85)* 
aMalaysia is the reference country 
bModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
*p<0.05; **p<0.01; ***p<0.001 
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Chapter 3. Measuring the Effect of Warning Label Risk Cognition on Youth Smoking Intention and 
Behavioral Outcomes in Malaysia and Thailand: Results from International Tobacco Control 
Project 
 
3.1. Introduction 
It is estimated that nearly 80% of the more than one billion smokers worldwide live in low- and 
middle-income countries [79, 124, 125], with approximately 500 million smokers living in Asia alone [126]. 
Projections suggest that the number of smokers will increase significantly over the coming decades, as 
the tobacco industry shifts its markets to this region in response to the shrinking markets in the developed 
Western countries [127-129]. Whereas smoking has declined in developed countries as a result of 
extensive tobacco control efforts, including taxation, anti-smoking advertisements, media campaigns, and 
warning labels on cigarette packs [130], there has been less progress toward reducing smoking in 
developing countries, with some developing nations’ showing increases in tobacco production and use 
[130]. If current smoking trends continue, estimates suggest that tobacco use will be attributable for 
roughly 10 million deaths each year by 2020; 70 percent of these deaths will take place in developing 
countries [130]. As such, there is an urgent need for more research to guide support tobacco control 
efforts in this region. Achieving greater progress in tobacco control may require focusing on strategies 
that are less expensive to implement and are thus more feasible for countries with fewer resources.  
The World Health Organization (WHO) Framework Convention on Tobacco Control (FCTC) 
obligates the implementation of broad comprehensive tobacco control policies, which include the 
placement of rotating health warnings on tobacco packaging. Warnings must minimally cover 30% of 
tobacco packaging, but ideally cover more than 50% of the front and back of cigarette packages. Strong 
health warnings on cigarette packaging are a cost-effective educational strategy, as the only cost is that 
of implementing the policy [124]. Warning labels can be particularly effective as smokers are potentially 
exposed to the messages every time they wish to buy or smoke a cigarettes [81]. Warning labels have 
been shown to increase smoking-related health knowledge [131, 132] and cognitive processing [99] 
which are positively associated with quit intentions [17]. This article examines whether graphic cigarette 
warning labels effectively reduce smoking intentions, smoking susceptibility, and smoking behaviors 
among youth in two Southeast Asian countries: Malaysia and Thailand. 
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3.1.1. History of Tobacco Policies in Malaysia and Thailand 
 
Although tobacco use is universal, social norms and cultural values shape people’s smoking-
related attitudes, beliefs, and behavior [133, 134]. While Malaysia and Thailand are both Southeast Asian 
countries, they are culturally quite different. Thailand is dominated by Buddhist Thais whereas Malaysia is 
more multi-cultural, dominated by Muslim Malays, but with large minorities of Chinese and Indians. 
Differences also exist in the two countries’ historical approach to the tobacco epidemic [135]. Thailand is 
a leader in fighting the tobacco epidemic in the region, and has, for several years, been compliant with 
most requirements of the World Health Organization Framework Convention on Tobacco Control. 
Thailand was also one of the first countries to introduce comprehensive policies including bans on 
cigarette advertisements, bans on smoking in most public places, and bans on cigarette buying by Thai 
adolescents less than 18 years of age. The Thai government moreover introduced requirements in March 
2005 for all cigarette packs to include graphic images that depict the ill effects of tobacco on health. With 
regard to smoking prevalence, a total of 11.7% of Thai youth (aged 14 years and below) reported 
smoking cigarettes in 2009. Large gender disparities, however, exist among smokers, with 20.1% of boys 
and 3.8% of girls reporting smoking [81].   
In contrast, Malaysia has historically implemented few comprehensive tobacco control policies. 
Nevertheless, the Malaysian government launched a comprehensive national anti-smoking media 
campaign called Tak Nak (Say No) in February 2004, a year before our baseline survey. The objective of 
Tak Nak campaign was to reduce the number of smokers, particularly among adolescents, by providing 
them with accurate information to increase their awareness of, and knowledge about, the danger of 
smoking through posters, billboards, magazines and newspapers, radio, and television air time [136]. 
More recently, Malaysia has made significant strides in tobacco control policy including the 
implementation of graphic warning labels in January 2009. Despite recent efforts, smoking prevalence 
among Malaysian youth remains high. The 2009 Global Youth Tobacco Survey found that 19.5% of 13 to 
15-year-olds use some form of tobacco products with 18.2% smoking cigarettes and 9.5% using other 
tobacco products. Gender disparities found among Thai youth are also apparent in Malaysia; among the 
18.2% of Malaysian youth who smoked cigarettes in 2009, 30.9% of boys and 5.3% of girls reported 
being current smokers [81]. Findings from a recent population-based study indicate that among Thai and 
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Malaysian youth not classified as smokers, approximately 11% (18% males and 3.4% females) and 12% 
(21% males and 2.6% females) are still experimenting with smoking, respectively [83].  
3.1.2. Female Youth Smoking 
 
Although smoking prevalence among Asian women in this region is typically low [136-138], some 
limited data suggest that smoking may be on the rise among young women [90, 91, 137]. The increased 
smoking among women could reflect either the shift towards modernization and emancipation of women 
in this region or the specific targeting of women by the tobacco industry as a huge untapped market for its 
products, or both [136, 137, 139]. A study using adolescent data from the first wave of the International 
Tobacco Control Southeast Asia (ITC-SEA) survey showed that female adolescents were less likely to 
hold positive aesthetic and social acceptability beliefs about smoking compared with their male 
counterparts, that Thai adolescents were more likely to endorse these beliefs, and that these beliefs were 
strongly predictive of smoking susceptibility [91].  Past research conducted mainly in Western developed 
countries suggests that the implementation of anti-smoking campaigns and advertisements may prevent 
smoking uptake among adolescents [127]. Specifically, previous studies have found that antismoking 
campaigns can have a significantly positive effect on the public’s health knowledge which, in turn, may 
reduce smoking uptake [128].  
3.1.3. Graphic Cigarette Warning Labels   
 
According to the Southeast Asia Tobacco Control Alliance (SEATCA), while many tobacco users 
generally know that tobacco use is harmful, research has shown that most are unaware of the true risks, 
even in countries in which there has been a great deal of publicity about the health hazards of tobacco 
[140].  
Adolescents, in particular, do not accurately understand the risks associated with smoking. 
Although youth “know” that smoking causes lung cancer, they demonstrate a lack of understanding of the 
magnitude of harm smoking causes [141-146]. For example, youth who smoke believe that smoking-
related negative consequences are less likely to occur compared with youths who do not smoke [141, 
143]. Youth also underestimate the extent to which smoking can shorten one’s lifespan [142]. Moreover, 
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adolescents incorrectly believe that health risks can be mitigated by altering their smoking behaviors, 
such as smoking light cigarettes instead of regular cigarettes [147]. The empirical literature strongly 
demonstrates that youth consistently misperceive the harmful and addictive nature of smoking [144, 148]. 
Even describing adolescent smoking initiation as a “decision” may be inappropriate especially because it 
is questionable as to whether youth are capable of being “fully or adequately” informed decision-makers 
[146, 149]. 
Health warning labels on cigarette and other tobacco product packages as well as all marketing 
materials, help inform consumers of the dangers of smoking, are an important component of national 
health education programs, and do not cost the government money to implement [150]. Health warning 
labels must include rotating messages in the principal languages of the country of implementation, and 
may include graphic images of the health effects associated with smoking.  
Among adults, there is substantial evidence favoring the effectiveness of graphic health warnings 
[14, 20, 92-99], specifically with regard to intentions to quit, thoughts about health risks, decreased 
smoking prevalence, and cessation behavior [92, 100, 101]. Canada was the first country to require color 
graphic cigarette warnings, introducing them in 2000. Canadian research has demonstrated that graphic 
cigarette warnings are an effective way of communicating the health impacts of smoking [17, 20, 93, 94].  
There is evidence that graphic warning labels significantly increase salience (reading and noticing); 
cognitive processing (i.e., thoughts of harm and quitting); and the behavioral response of forgoing 
cigarettes [14]. Cognitive processing reflects the extent that information is attended to and elaborated 
upon, and is suggested to be an important determinant of attitude formation in response to new 
information [94]. In studies of adult smokers, reading, thinking about, and discussing warning labels are 
used as indicators of cognitive processing [94, 99, 151]. A study by Hammond et al. found that in-depth 
processing of the warnings was predictive of making some attempt at cessation over the following three 
months [94].  Another study by Hammond et al. [36] found that approximately 20% of smokers they 
surveyed reported smoking less because of the graphic warning labels. They also found that those who 
reported more negative emotion in response to the warnings were more likely to have quit or reduced 
smoking at 3 months follow-up.  
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Studies have shown that large graphic warning labels on cigarette packages are an important 
source of health information for smokers and non-smokers [37].  Exposure to graphic labels has been 
shown to reduce cigarette packet appeal [26], increase health knowledge, awareness and perception of 
risks associated with smoking [13-15, 17, 20, 94, 95, 100, 102], strengthen intentions to quit [94], 
encourage quit attempts [13, 20, 26, 100, 102], increase use of quitlines [95], prevent relapse [103], 
discourage smoking initiation [26, 100, 102] and decrease the odds of being a smoker [20, 101]. 
Additionally, there is evidence to support a greater cognitive impact of graphic warning labels on smokers 
with low-educational attainment [16] due to the visual modality of risk communication. As such, we 
hypothesize that the same may hold true for youth who inherently have a lower level of education than 
their adult counterparts.  
Previous research has been conducted to test mediational models to determine the pathway 
through which warning labels might impact smoking behavior. Borland, Yong, Wilson, et al. (2009) [14] 
theorized that warning labels influence individuals by first influencing factors that are most proximal to the 
policy itself, such as noticing and reading the warning labels, and, as a result, act to influence the extent 
to which people think about the harms of smoking, which in turn raise their smoking-related health 
concerns, leading them to forgo smoking [152]. Yong et al. determined that, among smokers, warning 
labels stimulated thoughts about the risks of smoking (cognition of risk), which raised smoking-related 
health concerns, ultimately leading to stronger intention to quit and quitting behaviors  [152].  The overall 
framework of the ITC model is that policies have immediate proximal impacts, which subsequently affect 
more general mediators of smoking behavior [11]. 
Although the majority of research on graphic cigarette warning labels has shown the policy to be 
effective, some argue that graphic labels may elicit avoidance, defensiveness, and denial.  Ruiter and 
Kok [28, 29] argued that the evidence in support of the policy is sparse and unconvincing, and find flaws 
in the current research. Because graphic warnings are more fear-evoking than text-only warnings [153], 
smokers might employ defensive psychological mechanisms to protect themselves. Erceg-Hurn and 
Steed [154] found higher reactance among smokers presented with graphic warnings as compared to the 
text-only warnings. That is, participants exposed to the graphic warnings felt more irritated, angry, 
annoyed and aggravated with the warnings than their text-only counterparts [155]. Furthermore, there is 
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some evidence that graphic warnings incite defensiveness in response to fear-arousing information [28, 
30, 31]. Experimental research on the effectiveness of graphic warning labels has shown that smokers 
defended themselves against the fear-inducing content, as they decreased their smoking-related risk 
perceptions compared to smokers who were not exposed to graphic warning labels [156, 157]. Such mal-
adaptive defensive mechanisms might be the result of cognitive dissonance [155, 158].  
3.1.4. Youth Smoking  
Leventhal and Cleary [159] originally described smoking as a complex behavior that evolves 
through several stages. Smoking in adolescence is commonly conceptualized as progressing through a 
sequence of developmental phases characterized by varying smoking frequency and intensity [160], often 
culminating in nicotine dependence [161]. Basic definitions of smoking have been summarized as 
preparation, initial trying, experimentation, regular use, and addictive use [162, 163].  
Many factors are implicated in the prevalence of tobacco use in Southeast Asia. Among youth 
smokers, a triad of family, environment, and individual factors synergistically act to motivate adolescents 
to smoke. Documented factors include experimentation and peer pressure, easy access and/or lack of 
restrictive laws, family, smoking, cultural norms, stress and psychological factors, smoking within school 
environments, and involvement with other high-risk behaviors [121]. In developing countries, such as 
Malaysia, curiosity, peer pressure, and feeling more matured have been shown to be the key factors 
responsible for initiation of smoking among youth [164, 165]. In Thailand, significant predisposing factors 
for adolescent smoking have been shown to be having close friends smoking and having smoking 
siblings [166, 167]. Other studies have also correlated adolescent smoking with parental smoking status 
[168, 169]. A study conducted among Indonesian youth found that ignorance of the health risks 
associated with smoking appears to be the significant determinant of smoking among adolescents, where 
a majority of the adolescents are unaware of the health risk of smoking whereas others believed health 
effects will only manifest if cigarettes are smoked for a certain period of time [170].  
Research has shown that smokers who report seeing graphic health warnings reported more 
positive cognitions about smoking than smokers who saw the text-only warnings [155]. Because pack 
warnings have the capacity to be seen many times per day, they only need to be attended to on a 
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minority of occasions to have effects. Studies have consistently found that reported frequency of avoiding 
warnings is positively associated with cognitive and behavioral responses that predict subsequent quitting 
activity [14, 71, 120].  
Research on determinants of risk appraisal reveals that affective reactions are powerful sources 
of information [171, 172]. Warning images that evoke affective reactions to smoking, such as worry about 
the personal health cost of the habit, should engage the use of this affect heuristic to influence 
evaluations of the objective risks of smoking [171, 172] and elicit thoughts of smoking abstinence, a 
reduction in intensity of smoking, and quitting [173, 174]. However, such effects are predicted to be 
mediated rather than direct. That is, their influence on risk perceptions and beliefs about the hazards of 
smoking will depend on proximal emotional responses that vary across smokers.  
While there have been several studies investigating the effectiveness of graphic cigarette warning 
label policies among adults in Canada, Australia, and other Western countries, there are few studies 
conducted in developing countries. Studies on the policy’s effectiveness among youth are even more 
limited, and have mainly been conducted in experimental settings. The goal of our research is therefore to 
assess the effect of graphic warning labels on youth smoking intention, susceptibility to smoking, and 
smoking behavior. Our primary predictor variable, risk cognition, serves as a proxy for frequency of 
exposure, due to the potential correlation between smoking status and exposure to warning labels which 
may contaminate our analyses of smoking outcomes (e.g., a high intensity smoker will likely have a 
higher frequency of exposure to the warning labels, thus contaminating analysis of smoking intensity as 
an outcome).  To our knowledge, this is the first study to utilize longitudinal data to conduct analyses of 
the effect of graphic warning labels on the youth behavioral response to graphic warning labels post-
implementation of the graphic warning label policy, as well as the first to utilize data from Malaysia in the 
post-implementation period of the policy. We hypothesize that visual communication of risk may help 
significantly increase the perceived harms of smoking, thus reducing intention to smoke, susceptibility to 
smoking, and ultimately, smoking behaviors.  
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3.2. Methods 
3.2.1. Data Source 
This study utilized nationally representative data from the International Tobacco Control South 
East Asia (ITC SEA) Project. Details on the conceptual framework of the ITC Project and its methodology 
have been published elsewhere [11, 12]. Briefly, the ITC SEA Survey is a cohort survey of nationally 
representative sample of youth and adults in Thailand and Malaysia. Eligible respondents originally 
included youth smokers and non-smokers (recruitment age 13-17 in Malaysia; age 13-19 in Thailand), 
adult smokers (age 18+) and adult non-smokers in Malaysia; adult non-smokers in Thailand were not 
recruited in any waves. As this study examines the youth response, adult subjects were excluded from 
our sample. Respondents were surveyed using face to-face and phone interviews, and were recruited 
from households using a stratified multistage sampling design. Survey fieldwork was conducted by 
trained interviewers in each of the two countries. Youth surveys were all self-reported; youth respondents 
completed a 30-minute self-administered (i.e., pencil and paper questionnaire). In order to minimize the 
effects of attrition, the sample was replenished to account for those lost to follow-up using the same 
sampling procedures at baseline. We limit our analyses to waves 2 through 5 for Thailand, and 4 and 5 
for Malaysia to isolate post-policy implementation periods in each country.  
In Figures 3.1 and 3.2 we present a timeline of tobacco policies and ITC survey data collection 
waves in Malaysia and Thailand, respectively.  Wave 2 was conducted from August to September in 
Thailand, approximately 17-18 months after the introduction of graphic warning labels. Wave 3 was 
conducted from January to March 2008 in Thailand, approximately 11 months after the second round of 
graphic labels was implemented. Wave 4 was conducted from April to July 2011 in Thailand, 
approximately 26-29 months after the second round of labels was implemented, and from July to 
November 2009 in Malaysia approximately 1-5 months after the initial introduction of graphic warnings. 
Finally, wave 5 was conducted from February to April 2011 in Thailand, approximately 11 to 13 months 
after the third round of graphic warnings was introduced, and from May 2011 to April 2012 in Malaysia, 
approximately 23 – 34 months after the introduction of graphic warning labels.  
3.2.2. Measures 
 
3.2.2.1. Primary Outcomes: Behavioral Intentions, Susceptibility, and Smoking Behavior 
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Behavioral Intentions: Plan to Smoke, Plan to Quit 
Youth behavioral intentions were measured by the following variables: plan to smoke (measured 
among non-smokers and current smokers) and plan to quit within one month and within six months 
(among smokers). Plan to smoke, a binary variable, was assessed based on participant responses (four-
point ordinal scale) to the following question: “At any time during the next year do you think you will 
smoke a cigarette?” The responses “probably yes” and “definitely yes” were coded 1 (i.e., plan to smoke 
in the following year); the remaining responses (probably no and definitely no) were coded 0 (i.e., no plan 
to smoke in the following year). Plan to quit, among smokers, was also a binary variable. It was 
assessed based on responses to the following survey question: “Which of the following describe your 
thoughts about quitting smoking?” Responses comprised: “I plan to quit in the next 30 days [1 month]”; “I 
plan to quit sometime in the next 6 months”; “I plan to quit, but not in the next 6 months”; and “I do not 
plan to quit at all”.   Respondents who reported planning to quit within the next 30 days or 6 months were 
coded 1; all those who reported not planning to quit were coded 0. 
Smoking Susceptibility 
Smoking susceptibility, among non-smokers (including former and never-smokers) and never-
smokers (including participants who never smoked a cigarette) was a binary variable based on responses 
to two survey questions, each of whose responses were on a four-point ordinal scale (responses: 
definitely yes, probably yes, probably not, definitely not).  The questions were: 1) “If one of your best 
friends were to offer you a cigarette, would you smoke it?” and 2) “At any time during the next year, do 
you think you will smoke a cigarette?”  Participants who answered “definitely yes,” “probably yes,” and 
“probably not” to either question were coded 1, indicating susceptibility. Otherwise, respondents were 
coded 0, suggesting non-susceptibility. The coding scheme for susceptibility was developed by Pierce et 
al [55], and has been utilized by similar research on youth smoking in Southeast Asia [56].  
Smoking Behavior: Initiation, High-Intensity Smoking, Quit Attempt, Increased Intensity, Reduced 
Intensity 
Smoking behavior was measured by 5 separate variables: smoking initiation (measured 
among non-smokers), high intensity smoking (among smokers), quit attempt (among smokers), 
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increased smoking intensity (among smokers), and reduced smoking intensity (among smokers). 
Smoking initiation, a binary variable, took the value 1 where non-smokers at the baseline wave report 
smoking at follow-up.  Smokers at follow-up included participants who reported smoking more than 100 
cigarettes in their lifetimes and at least one cigarette in the last 30 days.  High intensity smoking, 
among smokers, was a binary variable that took the value 1 if respondents reported smoking 10 or more 
cigarettes per day, and 0 if respondents reported smoking 9 or fewer cigarettes per day.  Quit attempt, 
among baseline smokers, was a binary variable that took the value 1 if respondents indicated that they 
attempted to quit smoking in the last year (responses “in the last month” and “in the last year” combined).  
Changes in smoking intensity, among smokers, was measured by two binary variables: increased 
intensity and reduced intensity.  Increased intensity was coded 1 if daily cigarette consumption at 
follow-up was greater than that at baseline, and 0 otherwise; reduced intensity was coded 1 if baseline 
consumption was greater than that at follow-up.  Intensity at both waves was measured by ordinal, 
categorical, variables.   
3.2.2.2. Independent Variable of Interest: Label Risk Cognition (Frequency of Exposure) 
 
To assess the effect of the graphic warning label policy on smoking behavior, we utilized a 
measure of cognition of risk, measured by the survey item: “To what extent, if at all, have the health 
warnings made you think about the health risks of smoking?” Respondents who answered “a lot” were 
coded 1, indicating high cognition. Participants who answered “a little” or “not at all” were coded 0.   
We also tested a variant of this measure.  In the alternative measurement, participants who 
responded “a little” or “a lot” were coded as 1, indicating general cognition of risk; and those who 
responded “not at all” were coded 0, indicating no cognition of risk. However, due to the small number of 
respondents in the “no cognition” category, our models did not converge.  Moreover, as we had originally 
intended to study the effect of frequency of exposure to the graphic warning labels, we fitted models in 
which our outcome variable captured label saliency (notice), where our measure was the number of times 
in in the last month participants noticed health warnings on cigarette packages (“never,” “once in a while,” 
“often,” and “very often”).  Contrary to our expectations, the results of these models suggested a positive 
association between number of cigarettes smoked and frequency of exposure to graphic warning labels.  
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We hypothesize that such a perverse effect arises from the conflation of the dependent and independent 
variables.  (In other words, label saliency (notice), or exposure to graphic warning labels, among high-
intensity smokers occurs via the intensity of their consumption.) As a result, a tautology ensues, which 
precluded our use of the intended exposure variable, and motivated our search for a substitute measure. 
3.2.2.3. Control Variables  
 
The potential set of basic control variables comprise gender (female=1), age (proxied by being of 
legal smoking age follow-up=1), religion (3 dummy variables: Islam, Buddhism, and other (referent)), 
ethnicity (majority group vs. minor group (referent)), and urban/rural status (rural=referent). Ethnic 
minority status and urban/rural status were obtained from the household enumeration, which was 
completed by an adult informant. Religion and ethnicity were ultimately omitted from GEE analyses, as 
they were highly correlated with country of residence, as participants from Malaysia are primarily Islamic 
and Malay, and participants from Thailand predominantly Buddhist and Thai.  We also controlled for 
cohort (the wave in which participants were first recruited into the ITC Project) and wave-pair, which 
accounts for secular changes.  
3.2.2.4. Additional Covariates 
 
A set of additional control variables accounts for cultural/attitudinal, social/normative, and 
intrapersonal factors.  Such factors, derived from the Theory of Triadic Influence (TTI) [58, 59], have been 
shown to predict adolescent smoking behavior in previous research on youth smoking and other 
substance abuse [60-64].  Cultural/attitudinal variables encompass the demographic variables previously 
outlined. Social/normative variables included: peer smoking, smoking at home, and perceived 
societal norms. Peer smoking was assessed by responses to the question: “Of the five closest friends 
that you spend time with on a regular basis, how many of them are smokers?” Responses 1 through 4 
were dummy coded; 0 friends was the referent category. [No] smoking at home was measured by the 
survey item: “During the past 7 days (one week), how often have people smoked inside your home while 
you were there?” Responses comprised: “never,” “sometimes,” and “often.” Respondents who answered 
“never” were coded 1; those who offered “sometimes” or “often” were coded 0 (referent). A measure of 
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perceived societal norms was constructed based upon level of agreement with the statement: “Society 
disapproves of smoking.” Responses, which were dummy coded, comprised: “agree,”  “in-between” and 
“disagree” (referent).  
Intrapersonal factors included: self-esteem, rebelliousness, and future discounting. Self-
esteem was a binary variable assessed by the survey item: “Choose one statement below that best 
describes you in the past two weeks, including today.”  Respondents who answered “I like myself” were 
coded 1, indicating high self-esteem.  Respondents who answered “I hate myself” or “I do not like myself” 
were coded 0, suggesting low self-esteem (referent). A binary measure of rebellion was assessed by the 
survey item: “I do things my parents would not want me to do.” Respondents who answered “often” were 
coded 1, indicating rebelliousness. Respondents who answered: “never” or “sometimes” were coded 0, 
indicating little or no rebelliousness (referent). Future discounting was assessed by level of agreement 
to the statement: “I spend a lot of time thinking about how what I do today will affect my life in the future.” 
Participants who responded “agree” were coded 1, indicating a low discount rate. Respondents who 
answered “in-between” or “disagree” were coded 0, indicating a high discount rate (referent).  
3.2.3. Statistical Analysis 
 
3.2.3.1. Descriptive Analysis 
Univariate statistics were used to describe the sample. Results are stratified by country (Malaysia 
and Thailand), as well as smoke status (non-smokers and smokers). We present frequencies as well as 
sample proportions displayed as column percentages.  
3.2.3.2. Inferential Analysis 
We used data from seven years (2006-2012) of the ITC-SEA. The data were arranged in three 
wave-pairs for Thailand and one wave-pair for Malaysia, in which we combined contiguous baseline and 
follow-up data.   
Wave-pair 1 Wave-pair 2 Wave-pair 3 Wave-pair 4 
Wave 1 + Wave 2 Wave 2 + Wave 3 Wave 3 + Wave 4 Wave 4 + Wave 5 
TH: Jan 2005 –                  
Sept 2006 
TH: Aug 2006 –             
Mar 2008 
TH: Jan 2008 –                
July 2009 
TH: Apr 2009 –                 
Apr 2011 
MY: Jan 2005 –                 
June 2007 
MY: Aug 2006 –           
Sept 2008 
MY: Feb 2008 –                
Nov 2009 
MY: Jul 2009 –                
Apr 2012 
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The 2006-2012 period in Thailand, and 2009-2012 period in Malaysia, reflect a policy environment in 
which both countries had enacted graphic cigarette warning labels (i.e., existed in post-policy period).   
Equation (1) depicts the relationship between our smoking outcomes and cognition of risk. 
Logit(P(SMOKING OUTCOMEit)) = β0 + β1•COGNITION OF RISKi + βx•Xi(t-1)                                                     (1) 
In our model, SMOKING OUTCOMES, which were measured at follow-up (time t), are a function 
of COGNITION OF RISK (the proxy for frequency of exposure to the graphic warning labels), and a vector 
of covariates (X), which were lagged to the baseline (t-1) of each data wave-pair. β0 is the regression 
constant. We estimated the models with the Generalized Estimating Equations (GEE) technique, which 
generates population-averaged (marginal) effects of graphic cigarette warning labels on smoking 
outcomes. GEE is preferable to other techniques (e.g., fixed effects regression) for several major 
reasons.  First, it corrects for intra-subject correlation that arises from repeated-measures data.  Second, 
it estimates population-averaged coefficients directly from observed data without restrictive assumptions 
about heterogeneity across individuals in the parameters [116].  Third, it accommodates dependent 
variables of various distributions (e.g., linear, logit, count, etc.)  And finally, it permits the overt estimation 
of regression parameters on time-independent covariates, whose effects on the outcomes may be of 
interest to the investigator or policymaker.  
We fitted separate, gender-stratified, models of the effect of graphic cigarette labeling for each 
smoking outcome. Most models were country-specific, however, we also estimated a combined-country 
model in which we controlled for country (Malaysia=referent). In accordance with the Theory of Triadic 
Influence (TTI), the models were built in a partially hierarchical fashion, wherein we added a theoretically 
linked set of covariates at each stage in the process, while removing the set that was added in the 
previous step.  The first, benchmark, model specification included the primary predictor variable, cognition 
of risk (the proxy for frequency of exposure to the graphic warning labels) (High Cognition=1; Low 
Cognition=referent) and demographic controls (cultural/attitudinal factors); the second specification added 
social/normative variables to the initial specification; the third, and final, specification added intrapersonal 
factors to the first specification, but omitted the social/normative set.  All models controlled for wave-pair 
(i.e., time) and cohort.  Only crude, unadjusted models, were fitted for smoking behavior, as an 
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insufficient number of youth smokers precluded model convergence when covariates were controlled. 
Smoking behavior models were, moreover, estimated only among male youth, due to the low prevalence 
of smoking among female youth in both Thailand and Malaysia.  The decision to stratify is based on 
documented disparities in smoking across men and women [8, 81, 82]; this decision was further 
supported by the results of tests of sex differences in our models. In pre-estimation testing, we observed 
statistically significant (p>0.0001) coefficients on country x gender interactions in all model specifications.   
Our analyses were conducted using SAS-Callable SUDAAN version 11.0.1 to account for the 
multistage sampling design and oversampling used in the ITC-SEA Project and the longitudinal nature of 
the data. Analyses were conducted using unweighted and weighted data for all models, with no significant 
differences observed between weighted and unweighted analyses. Results are presented for weighted 
analyses, with standard errors and model coefficients adjusted accordingly. As all outcomes are binary, 
we generate odds ratios and 95% confidence intervals.  The QIC (Quasi-likelihood under the 
Independence model Criterion) statistic was used for comparing models fit with likelihood-based methods 
among otherwise equally suitable structures. 
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3.3. Results  
 
Table 3.1 contains summary statistics, by smoke status, for the country-stratified sample. 
Approximately 6.81% of the Malaysian sample and 12.41% of the Thai sample reported being current 
smokers at the final wave of the study frame.  With regard to our primary predictor variable, cognition of 
risk, the proportion of participants with a high cognition of risk was higher among non-smokers (51.29%) 
versus smokers (35.59%) in Thailand. The proportion of participants with a high cognition of risk was 
comparable among non-smokers (65.96%) and smokers (65.52%) in Malaysia. However, it should be 
noted that since there was only one post-implementation wave-pair utilized for Malaysia, the sample size 
is small (n=438) relative to Thailand (n=1958), for which three wave-pairs were analyzed. The number of 
smokers within Malaysia is, therefore, extremely small (n=30), thus limiting analyses among Malaysian 
youth smokers. Other relevant information may be obtained from Table 3.1.  
 
3.3.1. Format of Multivariable Results/Model Recapitulation 
 
In the following sections, we present gender-stratified results of analyses that investigated the 
association between cognition of risk (a lot vs. little or no) and our smoking outcomes.  The models were 
estimated separately for participants who indicated being current smokers, non-smokers, and never-
smokers. Once more, three models of behavioral intention and susceptibility to smoking were modeled 
using the Theory of Triadic Influence (TTI) as a framework [58, 59]. Model 1 adjusted for wave-pair, 
urban/rural status, and being of legal smoking age (cultural/attitudinal).  (We should note that country was 
controlled at this level in the set of models that combine Thailand and Malaysia.) Model 2 built upon 
model 1 by additionally adjusting for behavioral factors: peer influence, parental influence, and perceived 
societal norms (social/normative). Model 3 also built upon model 1 by adding adjustment variables for 
personal factors: self-esteem, rebelliousness, and discount rate (intrapersonal).  The majority of models 
are limited to one, or the other, country.  We do, however, combine data from Malaysia and Thailand, in 
one series of models.  Doing so achieves two goals: we increase statistical power to detect differences in 
our outcomes by cognition of risk categories; and observe the collective effect of graphic warning labels 
on youth in two Southeast Asian countries.  
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3.3.2. Plan to Smoke 
 
 Outcomes for plan to smoke among Thai-only youth are presented in Table 3.2, and for both Thai 
and Malaysian youth (collectively, Southeast Asian youth) in Table 3.4. The results of analyses that 
investigated the association between plan to smoke and cognition of risk were not significant among Thai 
youth, nor among Southeast Asian youth, generally (Thai and Malaysian youth combined).  In neither 
males nor females, did we observe a statistically significant relationship. Further, the limited number of 
never-smokers (n=311) in Malaysia precluded analyses for ‘plan to smoke’ among this sub-population in 
our combined analysis of Southeast Asian youth. 
3.3.3. Plan to Quit 
Outcomes for plan to quit among Thai-only youth are presented in Table 3.2, and for both Thai 
and Malaysian youth (collectively, Southeast Asian youth) in Table 3.4. The results of analyses that 
investigated the association between plan to quit and risk cognition were not significant among Thai male 
youth, the only sub-population for which we were able to conduct analyses, due to limited number of 
female youth smokers in Thailand, and male or female youth smokers in Malaysia.  
3.3.4. Smoking Susceptibility 
 
Outcomes for smoking susceptibility among Thai-only youth are presented in Table 3.2, and for 
both Thai and Malaysian youth (collectively, Southeast Asian youth) in Table 3.4. Among Thai male non-
smokers, the odds of any susceptibility to smoking were approximately 27-28% lower among participants 
with high cognition of risk (“a lot”) than those with low cognition of risk (“a little” or “not at all”).  This result 
was robust across the 3 model specifications {model 1 (OR=0.72, 95% CI [0.59, 0.88]), model 2 
(OR=0.73, 95% CI [0.58, 0.93]), and model 3 (OR=0.72, 95% CI [0.58, 0.88])}. The association between 
susceptibility to smoking and cognition of risk was not statistically significant among Thai females. The 
association was also not statistically significant among males or females in the analyses that combined 
Thai and Malaysian youth, controlling for country.  
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3.3.5. Behavioral Outcomes 
 
3.3.4.1. Smoking Initiation 
 
Behavioral outcomes for male youth in Thailand are presented in Table 3.4. Our results indicate 
that the odds of smoking initiation were 62-63% lower among participants with high cognition of risk 
than those with low cognition of risk. This result was robust across the 3 model specifications: {model 1 
(OR=0.37, 95% CI [0.11, 0.41]), model 2 (OR=0.37, 95% CI [0.26, 0.54]), and model 3 (OR=0.38, 95% CI 
[0.26, 0.56])}.  The small number of smokers within Malaysia (n=30) precluded the analysis of behavioral 
outcomes among Malaysian youth smokers.  Not shown, however, are the results of regression analyses 
of smoking initiation (assessed among baseline non-smokers in Malaysia), controlling for wave-pair, 
cohort, urban/rural status, and legal smoking age. We found that, among Malaysian male youth smokers, 
the odds of smoking initiation were reduced by 40% among participants with high cognition of risk than 
those with low cognition of risk (OR=0.60, p=0.0025).   
3.3.4.2. High Intensity Smoking 
The odds of being a high intensity smoker (>10 cigs) was associated with high cognition of risk 
across model 1 (OR=3.62, 95% CI [1.33, 9.79]) and model 3 (OR=3.28, 95% CI [1.10, 9.78]); model 2 did 
not converge.   
3.3.4.3. Quit attempt 
The odds of making a quit attempt within the past year were not significantly different for 
participants with high cognition versus those with low cognition. 
3.3.4.4. Smoking Intensity 
The odds of increasing smoking intensity between baseline and follow-up was associated with 
high (versus low) cognition of risk in model 1 (OR=2.89, 95% CI [1.31, 6.37]) and model 3 (OR=3.28, 95% 
CI [1.43, 7.54]); model 2 did not reach statistical significance. Participants with high cognition of risk had 
approximately three times the odds of increasing smoking intensity of those with low cognition of risk. The 
odds of reducing smoking intensity between baseline and follow-up waves were significantly higher 
among participants with high cognition or risk than those with low cognition of risk. This result was robust 
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across the 3 model specifications {model 1 (OR=2.71, 95% CI [1.07, 6.85]), model 2 (OR=3.20, 95% CI 
[1.08, 8.23]), and model 3 (OR=3.47, 95% CI [1.07, 11.28])}. 
3.4. Discussion 
This study utilized a two-period follow-up design to examine the relationship between cognition of 
risk and smoking outcomes after the introduction of graphic cigarette warning labels in Thailand and 
Malaysia. Our analyses explored associations between cognition of risk and two types of smoking 
responses: intentions and behavior.  Consistent with the notion that high cognition of risk credibly proxies 
consideration of the potential harm of smoking that is provoked by examining graphic warning labels, we 
found that high cognition of risk was associated with decreased odds of susceptibility to smoking, 
decreased odds of smoking initiation, and increased odds of a reduction in smoking intensity among male 
youth.  Inconsistent with this concept, however, we also found that high cognition of risk was associated 
with increased odds of being a high intensity smoker (>10 cigarettes/day) and increasing smoking 
intensity at follow-up among male smokers.  
The unanticipated observed association between risk cognition and high intensity smoking and 
increased intensity may be due, in part, to reverse causality, as heavy smokers are more likely to have 
experienced smoking-related side effects, and are therefore more likely to have a higher cognition of the 
risks associated with smoking than non-smokers or lower intensity smokers. Prior research has found a 
causal relationship between active smoking and respiratory symptoms in children and adolescents, 
including coughing, phlegm, wheezing, and dyspnea [148]. Furthermore, parental, familial, and peer 
smoking are known risk factors for youth smoking [175-179], making it more likely that youth smokers 
have family members and friends who are smokers, thus also increasing their secondhand exposure to 
the health effects of smoking through social observations. A less likely, albeit plausible, explanation is that 
there is in fact a “boomerang” effect among a sub-population of male youth smokers. Some previous 
researchers have documented that exposure to anti-smoking communications can have the unintended 
consequence of increasing smoking-related intentions [180], leading some to argue against graphic 
warning label policies [181]. However, the majority of research has failed to detect subgroups for which 
such boomerang effects can be anticipated [182]. 
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Although not the focus of our study, several demographic and social variables merit note as 
significant correlates of smoking behavior. Living in Thailand, as compared to Malaysia, was associated 
with increased odds of planning to smoke and smoking susceptibility among male youth non-smokers in 
Southeast Asia.  Such a country difference may suggest that the graphic labels may have been more 
effective in Malaysia than in Thailand. It is possible that the long history of anti-tobacco campaigns and 
policies in Thailand primed youth to the warning labels, while the novelty of the messages in Malaysia 
may have increased their impact and effectiveness among youth [13, 151].  In addition to country, time, 
measured by wave-pair dummies, was associated decreasing odds of plan to quit and quit attempt 
among male smokers in Thailand. Nonetheless, without overt specification of the policy variable, it is 
unclear whether the observed effect represents a secular smoking trend, which is unrelated to the graphic 
cigarette labeling policy, or a decaying impact of the policy. In addition, peer smoking was associated with 
several outcomes among relevant subgroups, including plan to smoke (increased odds), plan to quit 
(decreased odds), smoking susceptibility (increased odds), and smoking initiation (increased odds).   
Our study adds to the extant literature in the following ways.  It is the first investigation of which 
we are aware to examine the effect of cognition of risk (provoked by graphic cigarette labeling), as an 
independent variable, in relation to youth smoking outcomes in Southeast Asia.  It is moreover the first 
study of youth smoking in the post-policy implementation period in Malaysia. Although the Malaysian 
sample was too small to permit much statistical inference, we were nonetheless able to combine 
Malaysian data with Thai youth data to examine effects among Southeast Asian youth collectively. Our 
research also augments previous investigations of youth behavioral intentions by exploring actual 
smoking behavior. Furthermore, our use of theory-driven, tobacco-specific psychosocial control variables 
strengthens the design of our models. Lastly, our use of multiple wave-pairs allowed us to generate 
enough statistical power to stratify by gender, as well as to examine different classifications of smokers 
separately.  
Results from Chapter 2, in which a quasi-experimental approach was utilized—with  Malaysia 
representing the pre-policy period and Thailand representing the post-policy period—revealed significant 
country differences in smoking intention outcomes, suggesting that graphic warning labels positively 
influence youth smoking. This study expanded that research by uncovering an association between 
  
79 
 
 
consideration of smoking labels (cognition of risk) and smoking.  We should restate that the original aim 
of this study was to explore the relationship between smoking outcomes and frequency of exposure to 
graphic warning labels among Southeast Asian youth.  However, as frequency of exposure is directly 
correlated with smoking behavior—more specifically, higher intensity smokers are more frequently 
exposed to warning labels than nonsmokers or lower intensity smokers—it was replaced by cognition of 
risk, a measure uncontaminated by the potential tautology.  Previous research conducted among adult 
smokers supports our substitution of the key independent variable. One study indicated that health 
warning labels influence behavior primarily through their ability to stimulate thoughts about the risks of 
smoking, which in turn help to raise smoking-related health concerns, which reduce intention to smoke 
[152]. 
Even so, several limitations should be noted. For example, although research has affirmed the 
reliability and validity of measuring smoking behaviors through self-report methods, our measure of 
tobacco use may be prone to downward bias, and therefore understate true smoking behavior [119]. 
However, measures were taken to reduce bias by having youth complete a written 30-minute self-
administered questionnaire, rather than submit responses via face-to-face or phone interviews. In 
addition, we do not account for the two rounds of new (refreshed) graphic warning labels introduced in 
Thailand over the course of our study period. Previous research has found that novelty of design may 
affect smoking outcomes, perhaps as much, or even more, than the content of the label message [13, 
151]. We are also unable to isolate the effect of the graphic warning labels from the effects of peripheral 
tobacco control efforts that occurred over the course of our study period. Additionally, we do not account 
for the policy roll-out period, and cannot be certain that the Malaysian graphic warning labels were rolled 
out entirely before wave 4 of the survey, which was deployed only 1-5 months after the implementation of 
the policy. As such, more extensive post-implementation data are needed to better understand the long-
term effects of the labels on Malaysian youth. Lastly, though our population was replenished at every 
wave, we do not account for dropout in our analyses. A weighted generalized estimating equation (GEE) 
approach is typically more appropriate for datasets prone to missing observations, as they extend the 
traditional GEE approach to better account for dropout, assuming data are missing at random [183].   
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It is imperative that tobacco control policies be studied in the context of developing countries, 
such as Thailand and Malaysia, where there still exists a high prevalence of smoking due to the shifting 
focus of the tobacco companies away from the Western world. Graphic cigarette warning labels appear to 
effectively reduce smoking initiation and smoking susceptibility among Thai and Malaysian youth non-
smokers, as well as decrease smoking intensity among smokers. Promoting effective modalities of risk 
communication, such as graphic warning labels, intended to educate and inform people about the 
dangers of tobacco use is on the forefront of the global public health agenda. Understanding and 
encouraging strategies aimed at preventing smoking initiation among youth is the most effective way to 
reduce tobacco-related morbidity and mortality in these populations. 
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Figure 3.1. Timeline of tobacco policies and ITC surveys in Malaysia, 2004 – 2012 
                           
©The ITC Project, 2015 
 
Figure 3.2. Timeline of tobacco policies and ITC surveys in Thailand, 2004 – 2012.                                            
 
©The ITC Project, 2015 
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Table 3.1. Sample description: weighted frequencies and percentages by country and smoke status 
                                                          
3Smoked more than 100 cigarettes in their lifetime and smoked at least 1 day in the past 30 days at follow-up 
4Did not meet criteria for a smoker at follow-up 
3Measured at follow-up 
  Malaysia  Thailand  
  Total 
(N=438) 
Smokers3 
(N=30) 
Nonsmokers2 
(N=408) 
Total 
(N=1958) 
Smokers4 
(N=243) 
Nonsmokers2 
(N=1715) 
Smoke Status  
at baseline 
Never smokers  343 (78.42%) 4 (13.33%) 339 (83.19%) 1454 (74.28%) 29 (11.89%) 1425 (83.11%) 
Current smoker  29 (1.50%) 16 (53.33%) 13 (3.19%) 137 (7.01%) 103 (42.57%) 34 (1.97%) 
 Puffers 12 (2.72%) 1 (3.33%) 11 (2.67%) 104 (5.32%) 28 (11.62%) 76 (4.43%) 
 Experimenters  48 (10.90%) 9 (30.01%) 39 (9.60%) 247 (12.62%) 75 (30.81%) 172 (10.04%) 
 Former smokers 6 (1.43%) 0 (0.00%) 6 (1.35%) 15 (0.78%) 8 (3.11%) 8 (0.45%) 
Smoke Status  
at follow-up 
Never smokers  311 (70.96%) - 311 (76.15%) 1316 (67.25%) - 1317 (76.77%) 
Current smoker  30 (6.81%) 30 (100%) - 243 (12.41%) 243 (100%) - 
 Puffers 28 (6.34%) - 28 (6.81%) 169 (8.64%) - 169 (9.87%) 
 Experimenters  62 (14.09%) - 62 (15.12%) 206 (10.53%) - 206 (12.02%) 
 Former smokers 8 (1.79%) - 8 (1.92%) 23 (1.17%) - 23 (1.34%) 
Cognition of Risk High 284 (65.99%) 19 (65.52%) 265 (65.96%) 944 (49.35%) 84 (35.59%) 860 (51.29%) 
 Low 147 (34.01%) 10 (34.83%) 137 (34.04%) 969 (50.65%) 153 (64.61%) 816 (48.71%) 
Smoking Intensity3  <1 cigarette  - 2 (6.67%) - - 1 (0.31%) - 
 1 cigarette - 1 (3.33%) - - 7 (2.82%) - 
 2-5 cigarettes - 13 (43.33%) - - 93 (38.28%) - 
 6-10  cigarettes - 8 (26.67%) - - 87 (35.84%) - 
 11-20  cigarettes - 6 (20.00%) - - 27 (10.99%) - 
 20+  cigarettes - 0 (0.00%) - - 24 (10.04%) - 
Sex Male 211 (48.14%) 26 (86.67%) 185 (45.31%) 997 (50.92%) 240 (98.66%) 757 (44.16%) 
 Female 227 (51.86%) 4 (12.33%) 223 (54.69%) 961 (49.08%) 3 (1.34%) 958 (55.84%) 
Religion Islamic 110 (78.28%) 13 (100%) 97 (75.97%) 21 (1.23%) 3 (1.40%) 18 (1.21%) 
 Buddhist 10 (6.95%) 0 (0.00%) 10 (7.69%) 1656 (98.48%) 202 (98.6%) 1454 (98.47%) 
 Other religion 20 (14.77%) 0 (0.00%) 20 (16.34%) 5 (0.29%) 0 (0.00%) 5 (0.33%) 
Ethnicity Major group 111 (75.84%) 13 (100%) 98 (73.38%) 1140 (95.21%) 152 (95.87%) 988 (95.11%) 
 Minor Group 35 (24.16%) 0 (0.00%) 35 (26.62%) 57 (4.79%) 7 (4.13%) 50 (4.89%) 
Mean age (SE) At baseline  17.10 (0.05) 18.73 (0.23) 17.00 (0.05) 17.10 (0.05) 17.76 (0.15) 17.00 (0.05) 
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 At follow-up  18.44 (0.05) 21.73 (0.23) 18.37 (0.05) 18.44 (0.05) 18.97 (0.13) 18.37 (0.05) 
Legal smoking age Yes  408 (100%) 30 (100%) 438 (100%) 1399 (71.44%) 211 (86.79%) 1188 (69.26%) 
 No 0 (0.00%) 0 (0.00%) 0 (00%) 559 (28.56%) 32 (13.21%) 527 (30.74%) 
Peer Smoking 0 close friends 159 (36.31) 0 (0.00%) 159 (38.97%) 837 (42.73%) 13 (5.44%) 834 (48.64%) 
 1  close friends 45 (10.25%) 1 (3.33%) 44 (10.83%) 191 (9.78%) 18 (7.38%) 184 (10.78%) 
 2  close friends 79 (18.06%) 2 (6.67%) 77 (18.87%) 287 (14.68%) 27 (11.25%) 261 (15.20%) 
 3  close friends 67 (15.27%) 5 (16.67%) 62 (15.26%) 253 (12.90%) 42 (17.46%) 202 (11.75%) 
 4  close friends 21 (4.90) 2 (6.66%) 19 (4.67%) 117 (5.98%) 40 (16.54%) 79 (4.58%) 
 5  close friends 67 (15.20%) 20 (66.67%) 47 (11.40%) 273 (13.94%) 102 (41.92%) 155 (9.04%) 
Smoking at home Never 239 (54.59%) 13 (43.33%) 226 (55.46%) 870 (44.44%) 87 (35.77%) 7834 (45.67%) 
 Sometimes/ 
Always 199 (45.41%) 17 (56.67%) 182 (44.54%) 1088 (55.56%) 156 (64.23%) 931 (54.33%) 
Self-Esteem High 388 (88.54%) 13 (43.33%) 365 (89.53%) 1637 (83.76%) 163 (66.98%) 1477 (86.10%) 
 Low 50 (11.46%) 17 (56.67%) 43 (10.47%) 317 (16.24%) 80 (33.02%) 238 (13.90%) 
Rebellious Yes 78 (42.15%) 6 (66.67%) 72 (41.16%) 615 (31.44%) 27 (19.08%) 271 (22.03%) 
 No 106 (57.85%) 3 (33.33%) 103 (58.84%) 1342 (68.56%) 114 (80.92%) 960 (77.97%) 
Society disapproves  
of smoking Agree 239 (54.61%) 15 (50.00%) 224 (54.85%) 773 (39.50%) 87 (35.93%) 623 (36.32%) 
 In-Between 135 (30.79%) 9 (30.00%) 126 (30.97%) 897 (45.80%) 116 (47.83%) 825 (48.14%) 
 Disagree 64 (14.60%) 6 (20.00%) 58 (14.18%) 288 (14.70%) 39 (16.24%) 267 (15.54%) 
Future-Oriented Yes 155 (84.43%) 7 (70.00%) 148 (84.87%) 1477 (75.42%) 91 (64.53%) 950 (77.17%) 
 No 29 (15.57%) 3 (30.00%) 26 (15.13%) 481 (24.58%) 50 (35.47%) 281 (22.83%) 
Cohort Recruited wave 1 147 (33.48%) 14 (46.67%) 133 (32.61%) 1198 (61.16%) 159 (65.24%) 1038 (60.58%) 
 Recruited wave 2 40 (9.07%) 4 (13.33%) 36 (8.70%) 382 (19.52%) 41 (17.07%) 341 (19.87%) 
 Recruited wave 3 67 (15.42%) 2 (6.67%) 65 (15.95%) 311 (15.90%) 40 (16.40%) 272 (15.83%) 
 Recruited wave 4 184 (42.04%) 10 (33.33%) 174 (42.75%) 67 (3.42%) 3 (1.29%) 64 (3.72%) 
Wave-pair Wave-pair 2 - - - 678 (34.64%) 50 (20.65%) 628 (36.62%) 
 Wave-pair 3 - - - 694 (35.44%) 91 (37.48%) 603 (35.15%) 
 Wave-pair 4 438 (100%) 30 (100%) 408 (100%) 586 (29.93%) 102 (41.87%) 484 (28.24%) 
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Table 3.2. GEE results: smoking intentions among youth in Thailand by cognition of risk (high cognition v. low cognition [ref])a 
 Model 1a 
OR (95% CI) 
Model 2b 
OR (95% CI) 
Model 3c 
OR (95% CI) 
 Males Females Males 
 
Females Males Females 
Plan to Smoke                
(non-smokers)d 
1.05 (0.64, 1.75) 
(n=731) 
0.67 (0.22, 2.09) 
(n=946) 
1.10 (0.65, 1.86) 
(n=731) 
Model does not 
converge 
1.17 (1.72, 1.90) 
(n=730) 
0.74 (0.20, 2.70) 
(n=945) 
Plan to Smoke 
(current smokers) 
1.44 (0.70,2.98) 
(n=234) 
 1.84 (1.00, 3.37) 
(n=234) 
 1.82 (0.89, 3.71) 
(n=233) 
 
 
Plan to quit <6mo 
(current smokers) 
0.96 (0.53, 1.72) 
(n=229) 
 1.11 (0.60, 2.05) 
(n=229) 
 0.96 (0.53, 1.73) 
(n=228) 
 
Susceptible to 
smoking 
(non-smokers) 
0.74 (0.59, 
0.92)** 
(n=731) 
0.69 (0.34, 1.41) 
(n=946) 
0.70 (0.54, 0.90)** 
(n=731) 
0.67 (0.33, 
1.39) 
(n=945) 
0.74 (0.57, 0.95)* 
(n=730) 
0.70 (0.36, 1.37) 
(n=944) 
aModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
bModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discounting 
dIncludes never-smokers, puffers, experimenters, former smokers 
*p<0.05; **p<0.01; ***p<0.001 
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Table 3.3. GEE results: smoking intentions among youth in Southeast Asia by cognition of risk (high cognition v. low cognition 
[ref])a 
 Model 1a 
OR (95% CI) 
Model 2b 
OR (95% CI) 
Model 3c 
OR (95% CI) 
 Males Females Males 
 
Females Males Females 
Plan to Smoke                
(non-smokers)d 
1.02 (0.63, 1.65) 
(n=911) 
0.42 (0.12, 1.45) 
(n=1167) 
1.04 (0.62, 1.75) 
(n=911) 
0.32 (0.09 1.15) 
(n=1167) 
1.16 (0.73, 1.84) 
(n=807) 
0.50 (0.16, 1.60) 
(n=1167) 
Susceptible to 
smoking 
(non-smokers)d 
0.83 (0.65, 1.07) 
(n=911) 
0.68 (0.36, 1.27) 
(n=1167) 
0.82 (0.63, 1.08) 
(n=911) 
0.62 (0.32, 1.21) 
(n=1167) 
0.82 (0.63, 1.07) 
(n=807) 
0.71 (0.37, 1.34) 
(n=11167) 
Susceptible to 
smoking 
(never-smokers) 
Model does not 
converge 
(0.68, 0.37, 1.25) 
(n=1084) 
Model does not 
converge 
0.65 (0.35, 1.22) 
(n=1084) 
Model does not 
converge 
0.77 (0.37, 1.77) 
(n=1084) 
aModels adjusted for wave-pair, cohort, country, urban/rural status, and legal smoking age  
bModels adjusted for wave-pair, cohort, country, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of 
smoking  
cModels adjusted for wave-pair, cohort, country, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discounting 
dIncludes never-smokers, puffers, experimenters, former smokers 
*p<0.05; **p<0.01; ***p<0.001 
 
Table 3.4. GEE results: smoking behavioral outcomes among male youth in Thailand by cognition of risk (high cognition v. low 
cognition [ref])a 
 Model 1a 
OR (95% CI) 
Model 2b 
OR (95% CI) 
Model 3c 
OR (95% CI) 
Smoking Initiationd 0.37 (0.11, 0.41)*** 0.37 (0.26, 0.54)*** 0.38 (0.26, 0.56)*** 
Smoke >10 cigs at follow-upe 3.62 (1.33, 9.79)** Model does not converge 3.28 (1.10, 9.78)* 
Quit Attempt <1 yeare 1.01 (0.52, 1.96) 1.12 (0.47, 2.64) 0.86 (0.47, 1.59) 
Increased Smoking Intensitye 2.89 (1.31, 6.37)* 2.60 (0.99, 6.84)* 3.28 (1.43, 7.54)** 
Reduced Smoking Intensitye 2.71 (1.07, 6.85)* 3.20 (1.08, 8.23) 3.47 (1.07, 11.28)* 
aModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
bModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discounting 
dLimited to nonsmokers at baseline 
eLimited to smokers at baseline 
*p<0.05; **p<0.01; ***p<0.001 
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Table 3.5.a. Independent effects of covariates on plan to smoke among male youth non-smokers in Thailand  
  Model 1a Model 2b Model 3c 
Constant  0 0.08 (0.03, 0.23) 0.04 (0.01, 0.14) 0.19 (0.05, 0.76) 
Cognition of risk [proxy for frequency of exposure] 1 1.05 (0.64, 1.75) 1.10 (0.65, 1.86) 1.17 (1.72, 1.90) 
Cohort [recruited wave 4 v. wave 1 (ref)] 2 0.31 (0.05, 1.90) 0.46 (0.08, 2.67) 0.34 (0.06, 2.06) 
             [recruited wave 3 v. wave 1 (ref)] 3 1.92 (0.72, 5.09) 2.26 (0.82, 6.25) 1.80 (0.60, 5.43) 
             [recruited wave 2 v. wave 1 (ref)] 4 0.45 (0.19, 1.04) 0.46 (0.20, 1.07) 0.42 (0.17, 1.07) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 5 2.23 (0.75, 6.59) 2.18 (0.68, 6.97) 2.10 (0.72, 6.13) 
                  [wave-pair 3 v. wave-pair 2 (ref)] 6 1.52 (0.54, 4.28) 1.47 (0.49, 4.43) 1.27 (0.42, 3.84) 
 
Urban/rural status [ref=rural] 7 1.74 (0.86, 3.50) 1.91 (0.94, 3.88) 1.72 (0.85, 3.48) 
Legal smoking age [ref=legal] 8 0.99 (0.44, 2.20) 1.15 (0.44, 2.98) 0.99 (0.42, 2.35) 
Social/normative variables 
Peer smoking [5 v. 0 (ref)] 9 --- 4.75 (2.02, 11.15)** --- 
                         [4 v. 0 (ref)] 10 --- 2.86 (0.90, 9.11) --- 
                         [3 v. 0 (ref)] 11 --- 1.82 (0.81, 4.07) --- 
                         [2 v. 0 (ref)] 12 --- 1.64 (0.71, 3.77) --- 
                         [1 v. 0 (ref)] â13 --- 1.78 (0.71, 4.44) --- 
Smoking at home (ref = sometimes/often) 14 --- 1.10 (0.71, 1.70) --- 
Society disapproves of smoking [agree v. disagree (ref)] 15 --- 1.18 (0.63, 2.22) --- 
Intrapersonal variables  
Self-esteem (ref = low) 16 --- --- 0.63 (0.37, 1.08) 
Rebelliousness (ref=non-rebellious) 17 --- --- 0.64 (0.31, 1.32) 
Future discount rate (ref= low) 18 --- --- 0.64 (0.40, 1.04) 
aModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
bModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discounting 
*p<0.05; **p<0.01; ***p<0.001 
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Table 3.5.b. Independent effects of covariates on plan to smoke among female youth non-smokers in Thailand  
  Model 1a Model 2b Model 3c 
Constant  0 0.04 (0.00, 0.40) Model does not converge 0.07 (0.01, 0.93) 
Cognition of risk [proxy for frequency of exposure] 1 0.67 (0.22, 2.09) Model does not converge 0.74 (0.20, 2.70) 
Cohort [recruited wave 4 v. wave 1 (ref)] 2 --- Model does not converge --- 
             [recruited wave 3 v. wave 1 (ref)] 3 0.31 (0.03, 3.47) Model does not converge 0.29 (0.09, 0.91) 
             [recruited wave 2 v. wave 1 (ref)] 4 0.02 (0.00, 0.26) Model does not converge 0.02 (0.00, 0.19) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 5 0.85 (0.09, 8.02) Model does not converge 1.00 (0.11, 9.30) 
                  [wave-pair 3 v. wave-pair 2 (ref)] 6 1.19 (0.46, 3.10) Model does not converge 1.71 (0.53, 5.46) 
 
Urban/rural status [ref=rural] 7 0.41 (0.11, 1.60) Model does not converge 0.51 (0.12, 2.13) 
Legal smoking age [ref=legal] 8 1.08 (0.21, 5.60) Model does not converge 1.16 (0.24, 5.53) 
Social/normative variables 
Peer smoking [5 v. 0 (ref)] 9 --- Model does not converge --- 
                         [4 v. 0 (ref)] 10 --- Model does not converge --- 
                         [3 v. 0 (ref)] 11 --- Model does not converge --- 
                         [2 v. 0 (ref)] 12 --- Model does not converge --- 
                         [1 v. 0 (ref)] 13 --- Model does not converge --- 
Smoking at home (ref = sometimes/often) 14 --- Model does not converge --- 
Society disapproves of smoking [agree v. disagree (ref)] 15 --- Model does not converge --- 
Intrapersonal variables  
Self-esteem (ref = low) 16 --- --- 0.65 (0.11, 3.72) 
Rebelliousness (ref=non-rebellious) 17 --- --- 1.39 (0.28, 6.75) 
Future discount rate (ref= low) 18 --- --- 0.28 (0.09, 0.92) 
aModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
bModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discounting 
*p<0.05; **p<0.01; ***p<0.001 
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Table 3.5.c. Independent effects of covariates on plan to smoke among male youth smokers in Thailand  
  Model 1a Model 2b Model 3c 
Constant  0 0.79 (0.32, 1.97) 0.56 (0.09, 3.35) 1.34 (0.30, 5.90) 
Cognition of risk [proxy for frequency of exposure] 1 1.44 (0.70,2.98) 1.84 (1.00, 3.37) 1.82 (0.89, 3.71) 
Cohort [recruited wave 4 v. wave 1 (ref)] 2 1.50 (0.44, 5.12) 1.19 (0.33, 4.27) 1.02 (0.31, 3.30) 
             [recruited wave 3 v. wave 1 (ref)] 3 1.49 (0.41, 5.50) 1.74 (0.49, 6.24) 1.45 (0.41, 5.19) 
             [recruited wave 2 v. wave 1 (ref)] 4 1.04 (0.46, 2.34) 1.08 (0.43, 2.73) 0.99 (0.43, 2.30) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 5 1.69 (0.64, 4.45) 1.43 (0.55, 3.72) 1.71 (0.65, 4.49) 
                  [wave-pair 3 v. wave-pair 2 (ref)] 6 1.53 (0.64, 3.68) 1.34 (0.52, 3.46) 1.55 (0.65, 3.68) 
 
Urban/rural status [ref=rural] 7 0.63 (0.35, 1.14) 0.59 (0.30, 1.16) 0.62 (0.32, 1.19) 
Legal smoking age [ref=legal] 8 0.83 (0.26, 2.68) 0.93 (0.27, 3.27) 0.76 (0.24, 2.45) 
Social/normative variables 
Peer smoking [5 v. 0 (ref)] 9 --- 1.25 (0.22, 7.06) --- 
                         [4 v. 0 (ref)] 10 --- 1.89 (0.24, 15.11) --- 
                         [3 v. 0 (ref)] 11 --- 2.28 (0.25, 21.10) --- 
                         [2 v. 0 (ref)] 12 --- 0.82 (0.08, 8.09) --- 
                         [1 v. 0 (ref)] 13 --- 0.73 (0.10, 5.35) --- 
Smoking at home (ref = sometimes/often) 14 --- 0.83 (0.42, 1.63) --- 
Society disapproves of smoking [agree v. disagree (ref)] 15 --- 0.78 (0.38, 1.62) --- 
Intrapersonal variables  
Self-esteem (ref = low) 16 --- --- 0.75 (0.40, 1.43) 
Rebelliousness (ref=non-rebellious) 17 --- --- 0.45 (0.17, 1.20) 
Future discount rate (ref= low) 18 --- --- 0.59 (0.30, 1.17) 
aModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
bModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discounting 
*p<0.05; **p<0.01; ***p<0.001 
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Table 3.5.d. Independent effects of covariates on plan to quit among male youth smokers in Thailand  
  Model 1a Model 2b Model 3c 
Constant  0 0.78 (0.37, 1.62) 0.76 (0.14, 4.01) 0.73 (0.22, 2.43) 
Cognition of risk [proxy for frequency of exposure] 1 0.96 (0.53, 1.72) 1.11 (0.60, 2.05) 0.96 (0.53, 1.73) 
Cohort [recruited wave 4 v. wave 1 (ref)] 2 --- --- --- 
             [recruited wave 3 v. wave 1 (ref)] 3 0.77 (0.22, 2.60) 0.75 (0.19, 3.02) 0.78 (0.23, 2.63) 
             [recruited wave 2 v. wave 1 (ref)] 4 1.43 (0.62, 3.29) 1.41 (0.64, 3.11) 1.41 (0.61, 3.29) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 5 0.39 (0.20, 0.75)* 0.34 (0.14, 0.86)* 0.42 (0.19, 0.92)* 
                  [wave-pair 3 v. wave-pair 2 (ref)] 6 0.62 (0.37, 1.05) 0.59 (0.37, 0.96)* 0.68 (0.40, 1.18) 
 
Urban/rural status [ref=rural] 7 1.64 (0.76, 3.55) 1.57 (0.72, 3.42) 1.45 (0.59, 3.59) 
Legal smoking age [ref=legal] 8 1.54 (0.64, 3.69( 1.65 (0.62, 4.44) 1.47 (0.57, 3.78) 
Social/normative variables 
Peer smoking [5 v. 0 (ref)] 9 --- 0.84 (0.23, 3.02) --- 
                         [4 v. 0 (ref)] 10 --- 0.67 (0.14, 3.11) --- 
                         [3 v. 0 (ref)] 11 --- 0.97 (0.27, 3.49) --- 
                         [2 v. 0 (ref)] 12 --- 0.75 (0.19, 2.88) --- 
                         [1 v. 0 (ref)] 13 --- 0.76 (0.12, 4.78) --- 
Smoking at home (ref = sometimes/often) 14 --- 0.60 (0.31, 1.18) --- 
Society disapproves of smoking [agree v. disagree (ref)] 15 --- 0.52 (0.25, 1.10) --- 
Intrapersonal variables  
Self-esteem (ref = low) 16 --- --- 1.44 (0.61, 3.42) 
Rebelliousness (ref=non-rebellious) 17 --- --- 0.81 (0.45, 1.44) 
Future discount rate (ref= low) 18 --- --- 1.01 (0.50, 2.01) 
aModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
bModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discounting 
*p<0.05; **p<0.01; ***p<0.001 
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Table 3.5.e. Independent effects of covariates on susceptibility to smoke among male youth non-smokers in Thailand  
  Model 1a Model 2b Model 3c 
Constant  0 0.54 (0.35, 0.85) 0.26 (0.15, 0.46) 1.34 (0.62, 2.90) 
Cognition of risk [proxy for frequency of exposure] 1 0.74 (0.59, 0.92)** 0.70 (0.54, 0.90)** 0.76 (0.59, 0.97)* 
Cohort [recruited wave 4 v. wave 1 (ref)] 2 0.25 (0.07, 0.89) 0.50 (0.16, 1.51) 0.26 (0.07, 0.88) 
             [recruited wave 3 v. wave 1 (ref)] 3 2.18 (1.43, 3.33)*** 3.34 (2.16, 5.17)*** 2.05 (1.28, 3.27) 
             [recruited wave 2 v. wave 1 (ref)] 4 0.92 (0.55, 1.55) 1.02 (0.63, 1.65) 0.87 (0.51, 1.47) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 5 1.45 (0.94, 2.23) 1.43 (0.93, 2.21) 1.34 (0.85, 2.10) 
                  [wave-pair 3 v. wave-pair 2 (ref)] 6 1.40 (1.05, 1.86) 1.61 (1.28, 2.02)** 1.39 (0.94, 2.07) 
 
Urban/rural status [ref=rural] 7 1.58 (1.02, 2.44) 1.63 (1.12, 2.36)** 1.68 (1.06, 2.65)* 
Legal smoking age [ref=legal] 8 1.37 (0.90, 2.09) 1.82 (1.20, 2.76) 1.29 (0.84, 1.97) 
Social/normative variables 
Peer smoking [5 v. 0 (ref)] 9 --- 4.04 (1.86, 8.81)*** --- 
                         [4 v. 0 (ref)] 10 --- 2.30 (1.32, 4.00)*** --- 
                         [3 v. 0 (ref)] 11 --- 2.68 (1.57, 4.57)*** --- 
                         [2 v. 0 (ref)] 12 --- 2.83 (1.68, 4.79)*** --- 
                         [1 v. 0 (ref)] â13 --- 1.30 (0.87, 1.94) --- 
Smoking at home (ref = sometimes/often) 14 --- 1.00 (0.68, 1.48) --- 
Society disapproves of smoking [agree v. disagree (ref)] 15 --- 0.97 (0.68, 1.39) --- 
Intrapersonal variables  
Self-esteem (ref = low) 16 --- --- 0.50 (0.36, 0.70)*** 
Rebelliousness (ref=non-rebellious) 17 --- --- 0.76 (0.52, 1.09) 
Future discount rate (ref= low) 18 --- --- 0.72 (0.53, 0.98)* 
aModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
bModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discounting 
*p<0.05; **p<0.01; ***p<0.001 
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Table 3.5.f. Independent effects of covariates on susceptibility to smoke among female youth non-smokers in Thailand  
  Model 1a Model 2b Model 3c 
Constant  0 0.15 (0.04, 0.50) 0.08 (0.02, 0.25) 0.17 (0.03, 0.93) 
Cognition of risk [proxy for frequency of exposure] 1 0.69 (0.34, 1.41) 0.66 (0.32, 1.34) 0.70 (0.36, 1.37) 
Cohort [recruited wave 4 v. wave 1 (ref)] 2 0.25 (0.08, 0.75) 0.37 (0.12, 1.14) 0.24 (0.07, 0.81)* 
             [recruited wave 3 v. wave 1 (ref)] 3 0.72 (0.39, 1.33) 0.87 (0.53, 1.45) 0.70 (0.38, 1.27) 
             [recruited wave 2 v. wave 1 (ref)] 4 0.53 (0.13, 2.17) 0.61 (0.16, 2.37) 0.57 (0.14, 2.33) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 5 1.88 (1.06, 3.35) 1.58 (0.88, 2.84) 2.24 (1.30, 3.87) 
                  [wave-pair 3 v. wave-pair 2 (ref)] 6 1.10 (0.66, 1.84) 1.10 (0.63, 1.91) 1.69 (0.95, 3.01) 
 
Urban/rural status [ref=rural] 7 0.55 (0.25, 1.19) 0.63 (0.32, 1.24) 0.57 (0.29, 1.10) 
Legal smoking age [ref=legal] 8 1.45 (0.75, 2.78) 1.49 (0.74, 2.98) 1.46 (0.74, 2.86) 
Social/normative variables 
Peer smoking [5 v. 0 (ref)] 9 --- 4.00 (1.44, 11.06)*** --- 
                         [4 v. 0 (ref)] 10 --- 3.48 (0.72, 16.70) --- 
                         [3 v. 0 (ref)] 11 --- 2.53 (0.81, 7.87) --- 
                         [2 v. 0 (ref)] 12 --- 2.46 (0.91, 6.71) --- 
                         [1 v. 0 (ref)] 13 --- 2.91 (1.32, 6.42) --- 
Smoking at home (ref = sometimes/often) 14 --- 0.94 (0.57, 1.57) --- 
Society disapproves of smoking [agree v. disagree (ref)] 15 --- 0.86 (0.45, 1.63) --- 
Intrapersonal variables  
Self-esteem (ref = low) 16 --- --- 0.83 (0.34, 2.02) 
Rebelliousness (ref=non-rebellious) 17 --- --- 1.87 (1.14, 3.06)** 
Future discount rate (ref= low) 18 --- --- 0.79 (0.40, 1.54) 
aModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
bModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discounting 
*p<0.05; **p<0.01; ***p<0.001 
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Table 3.6.a. Independent effects of covariates on plan to smoke among male youth non-smokers in Southeast Asia   
  Model 1a Model 2b Model 3c 
Constant  0 0.04 (0.01, 0.12) 0.01 (0.00, 0.05) 0.22 (0.02, 2.26) 
Cognition of risk [proxy for frequency of exposure] 1 1.02 (0.63, 1.65) 1.04 (0.63, 1.74) 1.16 (0.73, 1.84) 
Country [Thailand v. Malaysia (ref)] 2 2.46 (1.12, 5.42)* 3.10 (1.47, 6.52)** 0.76 (0.10, 5.76) 
Cohort [recruited wave 4 v. wave 1 (ref)] 3 0.70 (0.23, 2.12) 0.96 (0.31, 2.98) 0.33 (0.06, 1.96) 
             [recruited wave 3 v. wave 1 (ref)] 4 1.72 (0.69, 4.26) 2.00 (0.64, 5.38) 1.81 (0.63, 5.24) 
             [recruited wave 2 v. wave 1 (ref)] 5 0.47 (0.21, 1.06) 0.48 (0.21, 1.07) 0.43 (0.17, 1.06) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 6 2.14 (0.74, 6.19) 2.07 (0.65, 6.54) 2.10 (0.73, 6.04) 
                  [wave-pair 3 v. wave-pair 2 (ref)] 7 1.57 (0.57, 4.27) 1.51 (0.50, 4.52) 1.29 (0.44, 3.84) 
 
Urban/rural status [ref=rural] 8 1.62 (0.86, 3.03) 1.75 (0.92, 3.34) 1.69 (0.87, 3.31) 
Legal smoking age [ref=legal] 9 0.98 (0.45, 2.15) 1.18 (0.46, 2.98) 0.99 (0.43, 2.29) 
Social/normative variables 
Peer smoking [5 v. 0 (ref)] 10 --- 5.42 (2.29, 12.86)** --- 
                         [4 v. 0 (ref)] 11 --- 3.59 (1.25, 10.37)** --- 
                         [3 v. 0 (ref)] 12 --- 2.08 (0.90, 4.77) --- 
                         [2 v. 0 (ref)] 13 --- 2.17 (0.91, 5.18) --- 
                         [1 v. 0 (ref)] 14 --- 1.82 (0.70, 4.73) --- 
Smoking at home (ref = sometimes/often) 15 --- 1.23 (0.81, 1.87) --- 
Society disapproves of smoking [agree v. disagree (ref)] 16 --- 1.06 (0.61, 1.87) --- 
Intrapersonal variables  
Self-esteem (ref = low) 17 --- --- 0.66 (0.39, 1.13) 
Rebelliousness (ref=non-rebellious) 18 --- --- 0.68 (0.35, 1.32) 
Future discount rate (ref= low) 19 --- ---  
aModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
bModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discounting 
*p<0.05; **p<0.01; ***p<0.001 
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Table 3.6.b. Independent effects of covariates on plan to smoke among female youth non-smokers in Southeast Asia   
  Model 1a Model 2b Model 3c 
Constant  0 0.10 (0.00, 2.39) 0.04 (0.00, 0.67) 0.60 (0.01, 30.03) 
Cognition of risk [proxy for frequency of exposure] 1 0.42 (0.12, 1.45) 0.33 (0.09, 1.17) 0.50 (0.16, 1.60) 
Country [Thailand v. Malaysia (ref)] 2 0.25 (0.04, 1.48) 0.34 (0.07, 1.72) 0.19 (0.03, 1.29) 
Cohort [recruited wave 4 v. wave 1 (ref)] 3 2.17 (0.29, 16.33) 2.32 (0.29, 18.88) 1.10 (0.26, 4.76) 
             [recruited wave 3 v. wave 1 (ref)] 4 0.59 (0.10, 3.51) 0.68 (0.12, 4.01) 0.43 (0.07, 2.67) 
             [recruited wave 2 v. wave 1 (ref)] 5 0.22 (0.03, 1.40) 0.20 (0.03, 1.46) 0.13 (0.02, 0.71) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 6 0.83 (0.06, 11.04) 1.03 (0.09, 11.45) 1.32 (0.08, 22.50) 
                  [wave-pair 3 v. wave-pair 2 (ref)] 7 1.31 (0.49, 3.49) 1.45 (0.51, 4.08) 1.63 (0.50, 5.32) 
 
Urban/rural status [ref=rural] 8 1.02 (0.12, 8.93) 1.11 (0.13, 9.74) 0.94 (0.20, 4.48) 
Legal smoking age [ref=legal] 9 1.14 (0.19, 6.86) 1.49 (0.25, 8.85) 1.27 (0.17, 9.42) 
Social/normative variables 
Peer smoking [5 v. 0 (ref)] 10 --- --- --- 
                         [4 v. 0 (ref)] 11 --- 4.66 (0.34, 63.42) --- 
                         [3 v. 0 (ref)] 12 --- 4.49 (0.80, 25.17) --- 
                         [2 v. 0 (ref)] 13 --- 4.42 (0.90, 21.69( --- 
                         [1 v. 0 (ref)] 14 --- 1.47 (0.36, 5.96) --- 
Smoking at home (ref = sometimes/often) 15 --- 1.35 (0.42, 4.36) --- 
Society disapproves of smoking [agree v. disagree (ref)] 16 --- 1.23 (0.36, 4.21) --- 
Intrapersonal variables  
Self-esteem (ref = low) 17 --- --- 0.15 (0.04, 0.60)*** 
Rebelliousness (ref=non-rebellious) 18 --- --- 3.99 (0.87, 18.31) 
Future discount rate (ref= low) 19 --- --- 0.17 (0.07, 0.42)*** 
aModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
bModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discounting 
*p<0.05; **p<0.01; ***p<0.001 
 
 
 
 
 
 
 
 
  
 
 
9
4
Table 3.6.c. Independent effects of covariates on susceptibility to smoke among male youth non-smokers in Southeast Asia   
  Model 1a Model 2b Model 3c 
Constant  0 0.31 (0.15, 0.64) 0.16 (0.07, 0.34) 3.82 (0.80, 18.23) 
Cognition of risk [proxy for frequency of exposure] 1 0.83 (0.65, 1.07) 0.81 (0.62, 1.06) 0.82 (0.63, 1.07) 
Country [Thailand v. Malaysia (ref)] 2 1.76 (0.90, 3.45) 1.89 (0.99, 3.62)* 0.34 (0.08, 1.41) 
Cohort [recruited wave 4 v. wave 1 (ref)] 3 0.89 (0.42, 1.90) 1.15 (0.55, 2.41) 0.25 (0.08, 0.82)*** 
             [recruited wave 3 v. wave 1 (ref)] 4 1.69 (1.10, 2.60) 2.00 (1.24, 3.22) 2.02 (1.28, 3.21)*** 
             [recruited wave 2 v. wave 1 (ref)] 5 1.00 (0.61, 1.65) 1.06 (0.66, 1.69) 0.86 (0.52, 1.42) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 6 1.35 (0.87, 2.07) 1.23 (0.79, 1.92) 1.41 (0.91, 2.18) 
                  [wave-pair 3 v. wave-pair 2 (ref)] 7 1.45 (1.11, 1.90) 1.39 (1.09, 1.79)* 1.27 (0.84, 1.93) 
 
Urban/rural status [ref=rural] 8 1.42 (0.92, 2.18) 1.45 (0.98, 2.13) 1.51 (1.00, 2.28)* 
Legal smoking age [ref=legal] 9 1.39 (0.92, 2.09) 1.73 (1.14, 2.61)** 1.34 (0.88, 2.02) 
Social/normative variables 
Peer smoking [5 v. 0 (ref)] 10 --- 3.02 (1.59, 5.76)*** --- 
                         [4 v. 0 (ref)] 11 --- 1.90 (1.07, 3.38)*** --- 
                         [3 v. 0 (ref)] 12 --- 2.18 (1.33, 3.55)*** --- 
                         [2 v. 0 (ref)] 13 --- 2.39 (1.52, 3.77)*** --- 
                         [1 v. 0 (ref)] 14 --- 1.18 (0.78, 1.79) --- 
Smoking at home (ref = sometimes/often) 15 --- 1.07 (0.77, 1.50) --- 
Society disapproves of smoking [agree v. disagree (ref)] 16 --- 0.95 (0.69, 1.32) --- 
Intrapersonal variables  
Self-esteem (ref = low) 17 --- --- 0.58 (0.40, 0.84)** 
Rebelliousness (ref=non-rebellious) 18 --- --- 0.79 (0.55, 1.14) 
Future discount rate (ref= low) 19 --- --- 0.65 (0.47, 0.91)** 
aModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
bModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discounting 
*p<0.05; **p<0.01; ***p<0.001 
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Table 3.6.d. Independent effects of covariates on susceptibility to smoke among female youth non-smokers in Southeast Asia   
  Model 1a Model 2b Model 3c 
Constant  0 0.12 (0.03, 0.45) 0.08 (0.03, 0.24) 0.75 (0.10, 5.79) 
Cognition of risk [proxy for frequency of exposure] 1 0.68 (0.36, 1.27) 0.63 (0.32, 1.21) 0.71 (0.37, 1.34) 
Country [Thailand v. Malaysia (ref)] 2 0.90 (0.37, 2.23) 0.99 (0.42, 2.31) 0.24 (0.04, 1.26) 
Cohort [recruited wave 4 v. wave 1 (ref)] 3 0.90 (0.28, 2.89) 1.01 (0.31, 3.24) 0.26 (0.08, 0.88) 
             [recruited wave 3 v. wave 1 (ref)] 4 0.67 (0.36, 1.24) 0.79 (0.44, 1.44) 0.69 (0.38, 1.26) 
             [recruited wave 2 v. wave 1 (ref)] 5 0.65 (0.23, 1.82) 0.68 (0.23, 1.97) 0.65 (0.17, 2.56) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 6 1.72 (0.93, 3.19) 1.60 (0.83, 3.06) 2.47 (1.23, 4.99)* 
                  [wave-pair 3 v. wave-pair 2 (ref)] 7 1.12 (0.67, 1.85) 1.16 (0.64, 2.09) 1.88 (0.96, 3.69) 
 
Urban/rural status [ref=rural] 8 0.79 (0.34, 1.86) 0.81 (0.34, 1.91) 0.79 (0.34, 1.83) 
Legal smoking age [ref=legal] 9 1.38 (0.70, 2.71) 1.54 (0.76, 3.14) 1.44 (0.69, 3.01) 
Social/normative variables 
Peer smoking [5 v. 0 (ref)] 10 --- 2.65 (1.05, 6.73)** --- 
                         [4 v. 0 (ref)] 11 --- 4.32 (1.26, 14.82)** --- 
                         [3 v. 0 (ref)] 12 --- 3.09 (1.16, 8.28)** --- 
                         [2 v. 0 (ref)] 13 --- 1.85 (0.73, 4.70) --- 
                         [1 v. 0 (ref)] 14 --- 2.30 (0.18, 4.50) --- 
Smoking at home (ref = sometimes/often) 15 --- 0.85 (0.49, 1.50) --- 
Society disapproves of smoking [agree v. disagree (ref)] 16 --- 1.04 (0.56, 1.95) --- 
Intrapersonal variables  
Self-esteem (ref = low) 17 --- --- 0.40 (0.18, 0.87)* 
Rebelliousness (ref=non-rebellious) 18 --- --- 2.30 (1.31, 4.04)** 
Future discount rate (ref= low) 19 --- --- 0.64 (0.32, 1.26) 
aModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
bModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discounting 
*p<0.05; **p<0.01; ***p<0.001 
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Table 3.6.e. Independent effects of covariates on susceptibility to smoke among female youth never-smokers in Southeast Asia   
  Model 1a Model 2b Model 3c 
Constant  0 0.07 (0.02, 0.29) 0.04 (0.01, 0.18) 0.09 (0.01, 0.77) 
Cognition of risk [proxy for frequency of exposure] 1 0.68 (0.37, 1.25) 0.66 (0.35, 1.23) 0.71 (0.37, 1.37) 
Country [Thailand v. Malaysia (ref)] 2 0.87 (0.28, 2.72) 1.01 (0.34, 2.98) 0.60 (0.08, 4.40) 
Cohort [recruited wave 4 v. wave 1 (ref)] 3 0.47 (0.12, 1.82) 0.48 (0.13, 1.81) 0.45 (0.13, 1.56) 
             [recruited wave 3 v. wave 1 (ref)] 4 0.57 (0.22, 1.52) 0.60 (0.21, 1.68) 0.85 (0.36, 2.01) 
             [recruited wave 2 v. wave 1 (ref)] 5 0.58 (0.19, 1.80) 0.59 (0.19, 1.77) 0.74 (0.21, 2.59) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 6 1.81 (0.81, 4.03) 1.83 (0.75, 4.42) 1.81 (0.86, 3.80) 
                  [wave-pair 3 v. wave-pair 2 (ref)] 7 1.20 (0.60, 2.42) 1.36 (0.62, 2.94) 1.27 (0.49, 3.30) 
 
Urban/rural status [ref=rural] 8 0.75 (0.33, 1.69) 0.70 (0.30, 1.61) 0.96 (0.36, 2.54) 
Legal smoking age [ref=legal] 9 2.29 (1.11, 4.69)* 2.61 (1.26, 5.38)** 2.15 (1.03, 4.47)* 
Social/normative variables 
Peer smoking [5 v. 0 (ref)] 10 --- 3.86 (1.22, 12.19) --- 
                         [4 v. 0 (ref)] 11 --- 5.18 (0.78, 34.14) --- 
                         [3 v. 0 (ref)] 12 --- 2.48 (0.82, 7.56) --- 
                         [2 v. 0 (ref)] 13 --- 1.48 (0.51, 4.27) --- 
                         [1 v. 0 (ref)] 14 --- 2.55 (1.03, 6.33) --- 
Smoking at home (ref = sometimes/often) 15 --- 0.72 (0.39, 1.33) --- 
Society disapproves of smoking [agree v. disagree (ref)] 16 --- 1.26 (0.69, 2.30) --- 
Intrapersonal variables  
Self-esteem (ref = low) 17 --- --- 0.77 (0.30, 1.94) 
Rebelliousness (ref=non-rebellious) 18 --- --- 1.30 (0.51, 3.28) 
Future discount rate (ref= low) 19 --- --- 0.96 (0.43, 2.14) 
aModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
bModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discounting 
*p<0.05; **p<0.01; ***p<0.001 
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Table 3.7.a. Independent effects of covariates on smoking initiation among male youth non-smokers in Thailand  
  Model 1a Model 2b Model 3c 
Constant  0 0.21 (0.11, 0.41) 0.21 (0.09, 0.49)*** 0.22 (0.09, 0.58)*** 
Cognition of risk [proxy for frequency of exposure] 1 0.37 (0.25, 0.55)*** 0.37 (0.26, 0.54)*** 0.38 (0.26, 0.56)*** 
Cohort [recruited wave 4 v. wave 1 (ref)] 2 0.73 (0.17, 3.09) 0.78 (0.19, 3.14) 0.70 (0.17, 2.91) 
             [recruited wave 3 v. wave 1 (ref)] 3 1.60 (0.71, 3.61) 1.65 (0.75, 3.62) 1.53 (0.72, 3.24) 
             [recruited wave 2 v. wave 1 (ref)] 4 1.68 (0.90, 3.13) 1.67 (0.88) 1.61 (0.90, 2.89) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 5 1.24 (0.67, 2.32) 1.20 (0.65, 2.23) 1.30 (0.67, 2.50) 
                  [wave-pair 3 v. wave-pair 2 (ref)] 6 0.64 (0.31, 1.30) 0.63 (0.31, 1.27) 0.71 (0.31, 1.59) 
 
Urban/rural status [ref=rural] 7 1.55 (0.86, 2.80) 1.55 (0.85, 2.83) 1.52 (0.86, 2.67) 
Legal smoking age [ref=legal] 8 1.61 (0.94, 2.75) 1.64 (0.91, 2.95)* 1.64 (0.94, 2.88) 
Social/normative variables 
Peer smoking [5 v. 0 (ref)] 9 --- 0.75 (0.25, 2.27) --- 
                         [4 v. 0 (ref)] 10 --- 0.81 (0.30, 2.18) --- 
                         [3 v. 0 (ref)] 11 --- 1.82 (1.06, 3.13)*** --- 
                         [2 v. 0 (ref)] 12 --- 1.09 (0.58, 2.04) --- 
                         [1 v. 0 (ref)] 13 --- 0.62 (0.30, 1.30) --- 
Smoking at home (ref = sometimes/often) 14 --- 1.07 (0.73, 1.57) --- 
Society disapproves of smoking [agree v. disagree (ref)] 15 --- 0.91 (0.62, 1.34) --- 
Intrapersonal variables  
Self-esteem (ref = low) 16 --- --- 0.98 (0.58, 1.67) 
Rebelliousness (ref=non-rebellious) 17 --- --- 1.21 (0.76, 1.93) 
Future discount rate (ref= low) 18 --- --- 0.80 (0.56, 1.16) 
aModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
bModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discounting 
*p<0.05; **p<0.01; ***p<0.001 
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Table 3.7.b. Independent effects of covariates on high smoking intensity among male youth smokers in Thailand  
  Model 1a Model 2b Model 3c 
Constant  0 0.26 (0.06, 1.18) Model does not converge 0.29 (0.05, 1.79) 
Cognition of risk [proxy for frequency of exposure] 1 3.62 (1.33, 9.79)** Model does not converge 3.28 (1.10, 9.78)* 
Cohort [recruited wave 4 v. wave 1 (ref)] 2 0.35 (0.01, 8.79) Model does not converge 0.25 (0.01, 6.58) 
             [recruited wave 3 v. wave 1 (ref)] 3 2.06 (0.54, 7.78) Model does not converge 2.23 (0.55, 9.13) 
             [recruited wave 2 v. wave 1 (ref)] 4 0.95 (0.22, 4.12) Model does not converge 0.88 (0.17, 4.46) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 5 0.47 (0.15, 1.43) Model does not converge 0.57 (0.16, 2.01) 
                  [wave-pair 3 v. wave-pair 2 (ref)] 6 0.82 (0.27, 2.54) Model does not converge 0.90 (0.32, 2.51) 
 
Urban/rural status [ref=rural] 7 0.74 (0.27, 1.99) Model does not converge 0.78 (0.32, 1.88) 
Legal smoking age [ref=legal] 8 0.04 (0.00, 0.61)* Model does not converge --- 
Social/normative variables 
Peer smoking [5 v. 0 (ref)] 9 --- Model does not converge --- 
                         [4 v. 0 (ref)] 10 --- Model does not converge --- 
                         [3 v. 0 (ref)] 11 --- Model does not converge --- 
                         [2 v. 0 (ref)] 12 --- Model does not converge --- 
                         [1 v. 0 (ref)] 13 --- Model does not converge --- 
Smoking at home (ref = sometimes/often) 14 --- Model does not converge --- 
Society disapproves of smoking [agree v. disagree (ref)] 15 --- Model does not converge --- 
Intrapersonal variables  
Self-esteem (ref = low) 16 --- --- 0.48 (0.19, 1.17) 
Rebelliousness (ref=non-rebellious) 17 --- --- 0.88 (0.34, 2.24) 
Future discount rate (ref= low) 18 --- --- 2.08 (0.79, 5.43) 
aModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
bModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discounting 
*p<0.05; **p<0.01; ***p<0.001 
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Table 3.7.c. Independent effects of covariates on quit attempt among male youth smokers in Thailand  
  Model 1a Model 2b Model 3c 
Constant  0 2.99 (1.24, 7.21)* 2.51 (0.60, 10.50) 1.75 (0.41, 7.52) 
Cognition of risk [proxy for frequency of exposure] 1 1.01 (0.52, 1.96) 1.12 (0.47, 2.64) 0.86 (0.47, 1.59) 
Cohort [recruited wave 4 v. wave 1 (ref)] 2 1.48 (0.12, 18.73) 0.92 (0.05, 16.52) 1.54 (0.11, 20.84) 
             [recruited wave 3 v. wave 1 (ref)] 3 0.72 (0.21, 2.53) 0.80 (0.25, 2.55) 0.71 (0.21, 2.43) 
             [recruited wave 2 v. wave 1 (ref)] 4 0.97 (0.27, 3.52) 1.05 (0.26, 4.22) 0.99 (0.27, 3.61) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 5 0.36 (0.11, 1.17) 0.26 (0.08, 0.85)* 0.42 (0.13, 1.38) 
                  [wave-pair 3 v. wave-pair 2 (ref)] 6 0.54 (0.23, 1.23) 0.45 (0.19, 1.07) 0.56 (0.24, 1.35) 
 
Urban/rural status [ref=rural] 7 1.15 (0.57, 2.33) 1.11 (0.55, 2.22) 1.15 (0.60, 2.21) 
Legal smoking age [ref=legal] 8 0.45 (0.11, 1.81) 0.46 (0.09, 2.35) 0.46 (0.12, 1.77) 
Social/normative variables 
Peer smoking [5 v. 0 (ref)] 9 --- 1.07 (0.34, 3.42) --- 
                         [4 v. 0 (ref)] 10 --- 2.02 (0.48, 8.41) --- 
                         [3 v. 0 (ref)] 11 --- 3.39 (0.65. 17.63) --- 
                         [2 v. 0 (ref)] 12 --- 1.70 (0.36, 8.05) --- 
                         [1 v. 0 (ref)] 13 --- 0.60 (0.10, 3.51) --- 
Smoking at home (ref = sometimes/often) 14 --- 1.02 (0.59, 1.75) --- 
Society disapproves of smoking [agree v. disagree (ref)] 15 --- 0.97 (0.47, 1.97) --- 
Intrapersonal variables  
Self-esteem (ref = low) 16 --- --- 1.11 (0.38, 3.23) 
Rebelliousness (ref=non-rebellious) 17 --- --- 0.83 (0.42, 1.66) 
Future discount rate (ref= low) 18 --- --- 1.99 (0.86, 4.61) 
aModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
bModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discounting 
*p<0.05; **p<0.01; ***p<0.001 
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Table 3.7.d. Independent effects of covariates on increased smoking intensity among male youth smokers in Thailand  
  Model 1a Model 2b Model 3c 
Constant  0 1.05 (0.25, 4.40) 0.75 (0.23, 2.48) 1.00 (0.17, 6.06) 
Cognition of risk [proxy for frequency of exposure] 1 2.89 (1.31, 6.37)* 2.60 (0.99, 6.84)* 3.28 (1.43, 7.54)** 
Cohort [recruited wave 4 v. wave 1 (ref)] 2 1.05 (0.05, 20.49) 1.12 (0.10, 13.18) 1.05 (0.05, 22.41) 
             [recruited wave 3 v. wave 1 (ref)] 3 11.24 (2.44, 51.88)** 11.23 (2.34, 53.94)**  10.32 (2.33, 45.82) 
             [recruited wave 2 v. wave 1 (ref)] 4 1.07 (0.35, 3.22) 1.08 (0.38, 3.03) 1.07 (0.34, 3.32) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 5 1.15 (0.45, 2.91) 1.11 (0.42, 2.91) 1.19 (0.47, 3.02) 
                  [wave-pair 3 v. wave-pair 2 (ref)] 6 1.48 (0.54, 4.08) 1.45 (0.50, 4.27) 1.56 (0.52, 4.64) 
 
Urban/rural status [ref=rural] 7 0.87 (0.38, 1.99) 0.90 (0.35, 2.31) 0.88 (0.36, 2.12) 
Legal smoking age [ref=legal] 8 0.65 (0.22, 1.92) 0.42 (0.17, 1.04) 0.63 (0.23, 1.77) 
Social/normative variables 
Peer smoking [5 v. 0 (ref)] 9 --- 0.25 (0.03, 1.82) --- 
                         [4 v. 0 (ref)] 10 --- 0.21 (0.03, 1.55) --- 
                         [3 v. 0 (ref)] 11 --- 0.51 (0.04, 7.37) --- 
                         [2 v. 0 (ref)] 12 --- 0.66 (0.08, 5.39) --- 
                         [1 v. 0 (ref)] 13 --- 0.50 (0.03, 7.29) --- 
Smoking at home (ref = sometimes/often) 14 --- 1.36 (0.65, 2.85) --- 
Society disapproves of smoking [agree v. disagree (ref)] 15 --- 1.46 (0.38, 5.58) --- 
Intrapersonal variables  
Self-esteem (ref = low) 16 --- --- 1.22 (0.48, 3.11) 
Rebelliousness (ref=non-rebellious) 17 --- --- 0.76 (0.32, 1.83) 
Future discount rate (ref= low) 18 --- --- 0.83 (0.44, 1.53) 
aModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
bModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discounting 
*p<0.05; **p<0.01; ***p<0.001 
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Table 3.7.e. Independent effects of covariates on decreased smoking intensity among male youth smokers in Thailand  
  Model 1b Model 2c Model 3d 
Constant  0 0.88 (0.21, 3.70) 1.28 (0.11, 15.20) 1.15 (0.32, 4.15) 
Cognition of risk [proxy for frequency of exposure] 1 2.71 (1.07, 6.85)* 3.20 (1.08, 8.23) 3.47 (1.07, 11.28)* 
Cohort [recruited wave 4 v. wave 1 (ref)] 2 1.02 (0.07, 15.65) 1.09 (0.03, 41.69) 0.70 (0.04, 13.60) 
             [recruited wave 3 v. wave 1 (ref)] 3 4.05 (1.04, 15.88) 1.70 (0.35, 8.15) 3.67 (0.73, 18.42) 
             [recruited wave 2 v. wave 1 (ref)] 4 0.76 (0.26, 2.22) 0.62 (0.26, 1.51) 0.69 (0.25, 1.86) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 5 1.53 (0.49, 4.80) 3.91 (0.59, 26.02) 1.72 (0.51, 5.82) 
                  [wave-pair 3 v. wave-pair 2 (ref)] 6 2.26 (0.76, 6.72) 4.15 (0.91, 18.97) 2.16 (0.67, 6.94) 
 
Urban/rural status [ref=rural] 7 0.62 (0.25, 1.56) 0.67 (0.22, 1.99) 0.64 (0.23, 1.75) 
Legal smoking age [ref=legal] 8 0.19 (0.04, 0.84)* 0.05 (0.01, 0.50) 0.17 (0.04, 0.78)* 
 
Peer smoking [5 v. 0 (ref)] 9 --- 0.32 (0.07, 1.51) --- 
                         [4 v. 0 (ref)] 10 --- 0.06 (0.01, 0.48) --- 
                         [3 v. 0 (ref)] 11 --- 0.20 (0.02, 1.74) --- 
                         [2 v. 0 (ref)] 12 --- 2.46 (0.49, 12.37) --- 
                         [1 v. 0 (ref)] 13 --- 1.42 (0.15, 13.07) --- 
Smoking at home (ref = sometimes/often) 14 --- 0.41 (0.18, 0.95) --- 
Society disapproves of smoking [agree v. disagree (ref)] 15 --- 2.42 (0.56, 10.48) --- 
 
Self-esteem (ref = low) 16 ---  0.73 (0.18, 2.98) 
Rebelliousness (ref=non-rebellious) 17 ---  0.50 (0.17, 1.50) 
Future discount rate (ref= low) 18 ---  0.95 (0.44, 2.04) 
aModels adjusted for wave-pair, cohort, urban/rural status, and legal smoking age  
bModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, peer smoking, smoking at home, societal opinion of smoking  
cModels adjusted for wave-pair, cohort, urban/rural status, legal smoking age, self-esteem, rebelliousness, and future discounting 
*p<0.05; **p<0.01; ***p<0.001 
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Chapter 4. Investigation of the Impact of Graphic Cigarette Warning Label Salience on Adult 
Smoking Behaviors in Malaysia and Thailand and Moderating Effects of Loosies: Results from 
International Tobacco Control Project 
 
4.1. Introduction 
The development of effective tobacco control policies aimed at curbing smoking is a global health 
priority. The World Health Organization (WHO) Framework Convention on Tobacco Control (FCTC), 
which was adopted in 2005, has formalized global commitment to reducing smoking worldwide [184]. 
However, country-specific progress varies substantially, with a high prevalence of smoking and 
stagnating trends in many countries [185]. WHO estimates that approximately six million people 
worldwide die each year from causes attributed to smoking, with most of these deaths occurring in low-
income and middle-income countries [184, 186]. If current trends continue, tobacco-induced mortality will 
reach 8.3 million by 2030, with 80% of deaths in developing countries [187]. Smoking projections 
underscore the need for innovative tobacco control strategies to reverse trends and accelerate progress 
where smoking prevalence remains high.  
Tobacco companies have spent decades and many millions of dollars creating advertising 
campaigns that have been found to be extraordinarily effective in creating, maintaining, and expanding 
their market. Cigarette advertising companies developed these techniques through careful research, 
much of which has utilized the findings and theoretical perspectives of social psychology and marketing 
[37]. As such, the development and expansion of public health policies aimed at reversing these trends is 
imperative. One such policy is the implementation of graphic cigarette warning labels which use images 
of the health effects of smoking to effectively communicate smoking-related risks.  
4.1.1. Graphic Cigarette Warning Labels 
Health warning labels on cigarette packs represent a low cost, educational policy aimed at 
decreasing tobacco consumption and subsequent mortality [92]. Over the past few decades, warning 
labels have become a popular method by which governments attempt to inform their citizens of the health 
consequences of smoking, although the nature of those health warnings varies considerably across 
countries [37]. Graphic warning labels have been shown to be more effective than text-only warnings [13, 
120], especially in countries with low literacy or where several languages are spoken [13]. The FCTC 
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obligates the implementation of broad comprehensive tobacco control policies, including the placement of 
rotating health warnings on tobacco packaging written in all principal languages. Warning labels should 
describe specific harmful effects of tobacco use on health and are suggested to cover at least 30%, but 
ideally at least 50%, of the package's external surface area [188, 189]. 
The basic assumption underlying the demand for health warnings cigarette packs is that people 
are not aware, or not fully aware, of the dangers of tobacco. Education on these dangers would, 
therefore, prevent initiation among non-smokers or lead smokers to quit or reduce smoking intensity. 
Indeed, although most people know that smoking is harmful in general, many tobacco users underrate the 
risk to which they are exposing themselves and others [17]. Furthermore, smokers tend to underestimate 
the range of illnesses associated with tobacco use [190]. This lack of knowledge is met by false beliefs 
that further undermine perceiving tobacco use as a health risk. Specific examples of include the 
assumption that ‘low-tar’ and ‘light’ cigarettes are less harmful [191] and that quitting smoking is easy 
since it is a ‘bad habit’ and not an addiction [192].  
4.1.2. Effectiveness of Graphic Warning Labels among Adults  
 
Among adult smokers, there is substantial evidence favoring the effectiveness of graphic health 
warnings as a tobacco control measure [14, 20, 92-101]. Previous research has found that large graphic 
warning labels on cigarette packages are an important source of health information for smokers and non-
smokers [37]. Exposure to graphic labels has been shown to reduce cigarette packet appeal [26], 
increase health knowledge, awareness and perception of risks associated with smoking [13-15, 17, 20, 
94, 95, 100, 102], strengthen intention to quit [94], encourage quit attempts [13, 20, 26, 100, 102], 
increase use of quitlines [95], prevent relapse [103], discourage smoking initiation [26, 100, 102] and 
decrease the odds of being a smoker [20, 101]. The majority of research on the impact of graphic warning 
labels has been conducted in Western countries, the knowledge from which is not necessarily 
generalizable to developing countries, due to different socioeconomic conditions and cultural contexts 
and disparities in tobacco control policies and social acceptability of smoking [65, 193, 194]. Thus, there 
is a crucial need for research in these regions. 
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The limited evidence published in developing countries suggests the effectiveness of graphic 
warning labels is promising. An experimental study in China found that adult smokers were more likely to 
rate graphic warnings as more effective than text-only warnings in motivating smoking cessation and 
preventing smoking among youth [104]. Similarly, an experimental study conducted in Malaysia prior to 
the implementation of the graphic warning label policy suggested that graphic labels had a greater 
positive impact than text-only labels [22]. Other studies have supported the conclusion that graphic labels 
impact cognitive and behavioral reactions, as well as desire to quit [16, 105]. A study by Yong et al. 
(2013) found that, following the implementation of the graphic warning label policy in Thailand, smokers’ 
salience, and cognitive and behavioral reactions increased markedly, with effects sustained at follow-up, 
as compared to Malaysian controls [71].  
Although the majority of research has supported the effectiveness of graphic cigarette warnings in 
their goal of reducing smoking behavior, some researchers argue that graphic labels have no effect, or a 
potentially negative effect on smoking outcomes. Petersen and Lieder (2006) found no difference 
between the influence of text-only and graphic warning labels on perceived health risks, outcome 
expectations, self-efficacy expectations, and behavior [195]. Ruiter and Kok [28, 29] contend that the 
evidence in support of the policy is sparse and unconvincing, and find flaws in research design and 
methodology.  
Some psychologists and social scientists argue that graphic labels may elicit avoidance, 
defensiveness, and denial. Smokers may even take measures to cover the cigarette packs or buy loose 
cigarettes (“loosies”) to avoid exposure to warning labels. The graphic nature of the warnings is intended 
to evoke more fear than text-only warnings [153], which may cause smokers to employ defensive 
psychological mechanisms to protect themselves [28, 30, 31]. Erceg-Hurn and Steed [154] found that 
participants exposed to the graphic warnings felt more irritated, angry, annoyed and aggravated with the 
warnings than their text-only counterparts.  Experimental research on the effectiveness of graphic 
warning labels has shown that smokers defended themselves against the fear-inducing content, as they 
decreased their smoking-related risk perceptions compared to smokers who were not exposed to graphic 
warning labels [156, 157].  Such mal-adaptive defensive mechanisms might be the result of cognitive 
dissonance [155, 158], the situation involving conflicting attitudes, beliefs, or behaviors. In the context of 
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warning labels, the theory of cognitive dissonance would predict that there might be a perceptual 
distortion of the cognitive element concerning the believability of the warning labels’ statements of the 
harms of smoking [196].   
The conflicting evidence on graphic warning label policies, as well as the lack of evidence from 
developing countries, underscores the need for additional research their impact on smoking outcomes.  
The goal of our research is to assess the effect of graphic cigarette warnings on adult smoking behavior 
in Thailand and Malaysia, specifically: high smoking intensity, reduced smoking intensity, plan to quit, quit 
attempts, and cessation. Our primary predictor variable, label saliency, serves as a proxy for frequency of 
exposure, due to the potential correlation between smoking status and exposure to warning labels, which 
may contaminate our analyses of smoking outcomes (e.g., a high intensity smoker will likely have a 
higher frequency of exposure to the warning labels, thus contaminating analysis of smoking intensity as 
an outcome).   
Our study will address gaps in the research in the following ways. First, we utilize multiple waves 
of data spanning from 2006 to 2012, from the International Tobacco Control (ITC) Southeast Asia (SEA) 
Project. Second, our primary outcome variables, smoking intensity and cessation, are measures of 
behavioral change, which build upon many previous studies focusing on behavioral intention. Third, this is 
the first study of which we are aware to analyze post-policy implementation data on adults from Malaysia. 
Lastly, we utilize two different measures of label salience; the first compares never reading warning labels 
to ever reading warning labels. The second compares levels of frequency with which labels are read (high 
versus low frequency).  
Our primary objective is to better understand the role of label salience in the context of graphic 
cigarette warning labels, and to determine if label salience is an effective predictor of smoking behavior. 
Furthermore, this issue is especially important in light of potential avoidance tactics such as buying single 
cigarettes or covering packs, which would seemingly inhibit exposure to graphic warning labels and thus 
hinder label salience. As such, we also explore purchasing loose cigarettes as a potential effect modifier 
of the association between label salience and smoking outcomes.  
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4.2 Methods  
4.2.1. Data Source 
This study utilized nationally representative data from the International Tobacco Control South 
East Asia (ITC SEA) Survey. Details on the conceptual framework of the ITC Survey and its methodology 
have been published elsewhere [11, 12]. Briefly, the ITC SEA Survey is a prospective, longitudinal, cohort 
survey of youth and adults in Thailand and Malaysia. Eligible respondents include youth smokers and 
non-smokers (recruitment age 13-17 in Malaysia; age 13-19 in Thailand), adult smokers (age 18+) and 
adult non-smokers in Malaysia; adult non-smokers in Thailand were not recruited in any waves. As this 
study examines the adult response, youth were excluded from the sample. Additionally, as outcomes 
included smoking intensity, quit attempts, and cessation, only adults classified as baseline smokers were 
included in our sample. A smoker is defined here as someone who has smoked at least 100 cigarettes in 
their lifetime and smokes at least weekly. As such, adult non-smokers (at baseline) were also excluded 
from analyses, though participants may be ‘quitters’ at follow-up. Respondents were surveyed using face 
to-face and phone interviews, and were recruited from households using a stratified multistage sampling 
design. Please see figures 4.1 and 4.2 for a timeline of tobacco policies and ITC survey data collection 
waves in Malaysia and Thailand, respectively.  
We limit our analyses to waves 2 through 5 for Thailand, and 4 and 5 for Malaysia to isolate post-
policy implementation periods in each country. Data collection for wave 2 was conducted from August to 
September in Thailand, approximately 15-18 months after the introduction of graphic warning labels. 
Wave 3 was conducted from January to March 2008 in Thailand, approximately 11 months after the 
second round of graphic labels was implemented. Wave 4 was conducted from April to July 2011 in 
Thailand, approximately 26-29 months after the second round of labels was implemented, and from July 
to November 2009 in Malaysia approximately 1-5 months after the initial introduction of graphic warnings. 
Finally, wave 5 was conducted from February to April 2011 in Thailand, approximately 11 to 13 months 
after the third round of graphic warnings was introduced, and from May 2011 to April 2012 in Malaysia, 
approximately 23 – 34 months after the introduction of graphic warning labels.  
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4.2.2. Measures 
4.2.2.1. Primary Outcome: Smoking Behavior 
Smoking behavior was measured by 6 separate variables: high smoking intensity (15+ 
cigarettes per day), reduced smoke intensity, plan to quit within 6 months, quit attempts (between 
baseline and follow-up waves), cessation (defined as not having smoked a cigarette in the past 30 days), 
and quit because of label (among those who quit between baseline and follow-up).  
High smoking intensity, among smokers at follow-up, took the value 1 where participants 
reported smoking 15 or more cigarettes at follow-up. Respondents who reported smoking fewer than 15 
cigarettes at follow-up were coded 0.  Among smokers, change in smoking intensity, specifically 
‘reduced smoking intensity,’ was assessed by the question, “Since we last talked to you, about one year 
ago, have you made any change in the amount you smoke?” If participants responded “yes,” they 
answered the follow-up question, “What change did you make?” Responses included: “Quit smoking,” 
“Reduce smoking,” and “Increase smoking.” Reduced intensity was coded 1 if participants responded 
“decreased intensity,” and 0 otherwise (excluding those who were ‘quit’ at follow-up).  
Plan to quit within 6 months was a binary variable measured among participants classified as 
smokers at follow-up. It was based on responses to the following survey question: “Which of the following 
describe your thoughts about quitting smoking?” Responses comprised: “I plan to quit in the next 30 days 
[1 month]”; “I plan to quit sometime in the next 6 months”; “I plan to quit, but not in the next 6 months”; 
and “I do not plan to quit at all”.   Respondents who reported planning to quit within the next 30 days or 6 
months were coded 1; all those who reported not planning to quit within 6 months (‘I plan to quit, but not 
in the next 6 months’ or ‘I do not plan to quit at all’) were coded 0. 
Quit attempt, measured among baseline smokers, was a binary variable based upon responses 
to the question, “Since we last talked to you, have you made any attempts to quit?” Quit attempt took the 
value 1 if respondents replied ‘yes,’ and 0 otherwise. Cessation, also measured among baseline 
smokers, was assessed by the question, “Since we last talked to you, about one year ago, have you 
made any change in the amount you smoke?” If participants responded “yes,” they answered the follow-
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up question, “What change did you make?” Responses included: “Quit smoking,” “Reduce smoking,” and 
“Increase smoking.” Cessation was coded 1 if participants responded “quit smoking,” and 0 otherwise. 
Quit because of label was assessed by the question, “In the past 6 months, were you led to quit 
or stay quit by warning labels on cigarette packages?” Respondents who answered “very much” or 
“somewhat” were coded 1, all those who responded “not at all” were coded 0.  
4.2.2.2. Independent Variable of Interest: Label Salience 
To assess the effect of the graphic warning label policy on smoking behavior, we utilized a 
measure of label salience, known in this literature as “reading” labels. Label salience is measured by the 
survey item, “In the last month, how often, if at all, have you read or looked closely at the health warnings 
on cigarette packages?” The response options were “never,” “once in a while,” often,” and “very often.” 
We measure label salience in two ways: first, we assess the impact of any label salience (versus no label 
salience) by coding participants who responded “once in a while,” “often,” or “very often” as 1, and all 
those who responded “never” as 0. Second, we assess the effect of  high versus low salience by coding 
participants were responded “often” or “very often” as 1, reflecting high salience, and all those who 
responded “once in a while” or “never” as 0, reflecting low salience. 
Moreover, as we had originally intended to study the effect of frequency of exposure to the 
graphic warning labels, we fitted models in which our outcome variable captured label salience (notice), 
where our measure was the number of times in in the last month participants noticed health warnings on 
cigarette packages (“never,” “once in a while,” “often,” and “very often”).  Contrary to our expectations, the 
results of these models suggested a positive association between number of cigarettes smoked and 
frequency of exposure to graphic warning labels.  We hypothesize that such a perverse effect arises from 
the conflation of the dependent and independent variables.  (In other words, label saliency (notice), or 
exposure to graphic warning labels, among high-intensity smokers occurs via the intensity of their 
consumption.) As a result, a tautology ensues, which precluded our use of the intended salience variable, 
and motivated our search for a substitute measure. Although subtle, the distinction between simply 
noticing the labels and reading the labels resolved the observed perverse effect.  
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4.2.2.3. Sociodemographic Variables  
The potential set of basic control variables comprise gender (female=1), age group (4 dummy 
variables: 18-24 (referent), 25-39, 40-54, and 55 years and older), religion (3 dummy variables: Islam, 
Buddhism, and other (referent)), ethnicity (majority group vs. minor group (referent)), and urban/rural 
status (rural=referent). Ethnic minority status and urban/rural status were obtained from the household 
enumeration. Religion and ethnicity were ultimately omitted from GEE analyses, as they were highly 
correlated with country of residence, as participants from Malaysia are primarily Islamic and Malay, and 
participants from Thailand predominantly Buddhist and Thai.   
We derived relative measures for education and income to standardize across countries using 
standards set by Li et al (2010) [65]. “Low” level of education (referent) was defined as receiving no 
schooling/lower elementary in Malaysia or no schooling/low elementary in Thailand; “moderate” education 
was defined as upper elementary to upper secondary in Malaysia or elementary to upper secondary in 
Thailand; “high” level of education was defined as postsecondary education (from pre-university to post-
graduate degree).  With regard to income, “low” income was defined as earning <10,000 ringgit in 
Malaysia (referent), <70 Baht in Thailand, annually; “moderate” income was defined as earning between 
10,001 and 30,000 ringgit in Malaysia, 70,001 through 195,749 Baht in Thailand, annually; “high” income 
was defined as earning >30,000 ringgit in Malaysia, >195,750 Baht in Thailand, annually. A fourth 
classification captured those refusing or unable to answer.  We also control for cohort (the wave in which 
participants were first recruited into the ITC Project) and wave-pair, which accounts for secular changes in 
smoking behavior. 
4.2.2.4. Smoking-Relevant Control Variables 
Level of addiction was proxied by a measure of smoking intensity at baseline. Participants were 
asked, “On average, how many cigarettes do you smoke each day, including both factory-made and 
hand-rolled cigarettes?” Responses were measured continuously and were dummied as follows: <5 
(referent), 6-14, 15+ cigarettes per day.   Smoking frequency was assessed by the question, “Do you 
smoke every day or less than every day, including both factory-made and hand-rolled cigarettes?” Those 
who responded “every day” were coded 1, indicating daily-smoking; participants who answered “less than 
every day” were coded 0.  
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Cigarette type was assessed by the question, “are you currently smoking factory-made or hand-
rolled cigarettes.” Three dummy variables were created: factory-made (referent), both hand-rolled and 
factory-made, and hand-rolled. Noticed anti-smoking campaign was assessed by the question: “In the last 
6 months, have you noticed any anti-smoking information or advertising from TV, radio, billboards, 
newspapers or magazines, on shop/store windows or inside shops/stores where you buy tobacco? Those 
who responded “yes” were coded 1, all others were coded 0.    
Self-efficacy was assessed by the question, “If you decided to give up smoking completely in the 
next 6 months, how sure are you that you would succeed?” Responses comprised “not at all sure,” 
“somewhat sure,” “very sure,” and “extremely sure.”  Participants who responded “very sure” or 
“extremely sure” were coded 1, indicating a high level of self-efficacy. Those who responded “not at all 
sure” or “somewhat sure” were coded 0.  
We include a measure of “loosies” (loose or single cigarettes) as assessed by the survey item, 
“The last time you bought cigarettes for yourself, did you buy them by the carton, the pack, or as single 
cigarettes?” All participants who responded “as single cigarettes” were coded 1, all others were coded 0.  
4.2.3. Statistical Analysis 
4.2.3.1. Descriptive Analysis 
 Univariate statistics were used to describe the sample. Results are stratified by country (Malaysia 
and Thailand). We present frequencies as well as sample proportions displayed as column percentages.  
4.2.3.2. Inferential Analysis 
We used data from seven years (2006-2012) of the ITC-SEA. The data were arranged in three 
wave-pairs for Thailand and one wave-pair for Malaysia, in which we combined contiguous baseline and 
follow-up data.   
 
Wave-pair 1 Wave-pair 2 Wave-pair 3 Wave-pair 4 
Wave 1 + Wave 2 Wave 2 + Wave 3 Wave 3 + Wave 4 Wave 4 + Wave 5 
TH: Jan 2005 –                    
Sept 2006 
TH: Aug 2006 –              
Mar 2008 
TH: Jan 2008 –                   
July 2009 
TH: Apr 2009 –              
Apr 2011 
MY: Jan 2005 –                
June 2007 
MY: Aug 2006 –              
Sept 2008 
MY: Feb 2008 –                     
Nov 2009 
MY: Jul 2009 –              
Apr 2012 
 111 
 
The 2006-2012 period in Thailand, and 2009-2012 period in Malaysia, reflect a policy environment in 
which both countries had enacted graphic cigarette warning labels (i.e., existed in post-policy period). 
Equations (1) to (3) depict the relationship between our smoking outcomes and salience of risk. 
Logit (P(SMOKING OUTCOMESit)) = β0 + β1•LABEL SALIENCE (any v. no)i + βx•Xi(t-1)                           (1) 
Logit (P(SMOKING OUTCOMESit)) = β0 + β1•LABEL SALIENCE (high v. low)i + βx•Xi(t-1)                                     (2) 
Logit (P(SMOKING OUTCOMESit)) = β0 + β1•LABEL SALIENCEi + β2•LOOSIESi +                                 (3)                              
β3• (LABEL SALIENCE*LOOSIES)i + βx•Xi(t-1)                                      
 In equations (1) and (2), SMOKING OUTCOMES, which were measured at follow-up (time t), are 
expressed as a function of LABEL SALIENCE (the proxy for frequency of exposure to the graphic warning 
labels), and a vector of covariates (X), which were lagged to the baseline (t-1) of each data wave-pair. 
The difference between the models is in the measurement of LABEL SALIENCE. In equation (3), both 
LOOSIES and multiplicative interaction between LABEL SALIENCE and LOOSIES was added to the 
right-hand-side of the equation.  In each model, β0 is the regression constant. 
We fitted equations (1) and (2) for each smoking outcome to test different thresholds of label 
salience. The measure of salience in equation (1) distinguishes any salience from no salience; that in 
equation (2) distinguishes high salience from low salience. The model associated with equation (3) 
explores differences in the effect of label salience on smoking outcomes according to whether 
participants consume loosies or packaged cigarettes. All models controlled for wave-pair (i.e., time), 
cohort, sex, age group, urban/rural status, education, income, level of addiction (proxied by daily smoking 
intensity), smoking frequency, type of cigarette smoked, self-efficacy, and noticed anti-smoking 
campaign. Analyses were run separately for the following sub-populations: 1) all adult smokers in 
Thailand, 2) male adult smokers in Thailand, and 3) all adult smokers in Thailand and Malaysia. Country 
differences were examined by including country-by-predictor interaction terms into the model. Since no 
by-country interactions were found to be significant, the analyses reported here combined data from both 
countries. We also conducted analyses of the Thai sample, without the Malaysian sample, to assess 
Thai-specific outcomes. The limited size of the Malaysian sample hindered the ability to do the same with 
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Malaysian data. To assess whether results would be significantly altered if we only included the male 
sample, we conducted ancillary analyses with female smokers removed from the data (there being 
insufficient women to do full interactive analyses).  
 We estimated the models with Generalized Estimating Equations (GEE) models, which generate 
population-averaged (marginal) effects of graphic cigarette warning labels on smoking outcomes. GEE is 
preferable to other techniques (e.g., fixed effects regression) for several major reasons.  First, it corrects 
for intra-subject correlation that arises from repeated-measures data.  Second, it estimates population-
averaged coefficients directly from observed data without restrictive assumptions about heterogeneity 
across individuals in the parameters [116].  Third, it accommodates dependent variables of various 
distributions (e.g., linear, logit, count, etc.)  And finally, it permits the overt estimation of regression 
parameters on time-independent covariates, whose effects on the outcomes may be of interest to the 
investigator or policymaker.  
Our analyses were conducted using SAS-Callable SUDAAN version 11.0.1 to account for the 
multistage sampling design and oversampling used in the ITC-SEA Project and the longitudinal nature of 
the data. Analyses were conducted using unweighted and weighted data for all models, with no significant 
differences observed between weighted and unweighted analyses. Results are presented for weighted 
analyses, with standard errors and model coefficients adjusted accordingly. As all outcomes are binary, 
we generate odds ratios and 95% confidence intervals.  The QIC (Quasi-likelihood under the 
Independence model Criterion) statistic was used for comparing models fit with likelihood-based methods 
among otherwise equally suitable structures. 
4.3. Results  
Table 4.2 contains summary statistics for the country-stratified sample. Approximately 34.9% of 
the Malaysian sample and 39.15% of the Thai sample were high intensity smokers (>15 cigarettes per 
day) at baseline, with a mean of 13.18 and 11.14 cigarettes per day, respectively. At follow-up, 31.55% 
and 37.63% were high-intensity smokers, with a mean of 11.93 and 10.91 cigarettes per day in Malaysia 
and Thailand, respectively.  Aligning with national trends in each country, the number of male smokers in 
our sample far overweighed that of females with 98.71% and 94.87% of the sample being males in 
Malaysia and Thailand, respectively. The small number of female smokers limited our ability to stratify by 
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gender, so we present results for a combination of males and females, controlling for sex (Table 4.3), as 
well as for males only (Table 4.4). With regard to our predictor variable, label salience, 5.29% of the 
Malaysian sample and 10.06% of Thai sample reported never reading the warning labels on cigarettes. 
Finally, purchasing loosies, which we examined as an effect modifier of smoking outcomes, was more 
common among Thai participants, with 22.04% purchasing their last cigarette in the form of a loose 
cigarette, as compared to 3.36% in Malaysia. Other relevant information may be obtained from Table 4.2.  
4.3.1. Multivariable Model Summary 
Tables 4.3 through 4.6 present results of regressions that estimated the association between 
smoking outcomes and exposure to graphic cigarette labeling (proxied by label salience); specifically, 
Table 4.3 presents results among all adult smokers in Thailand; Table 4.4 presents results among male 
adult smokers in Thailand; Table 4.5 presents results among adult male smokers in Thailand and 
Malaysia; and Table 4.6 presents results of our examination of loosies as an effect modifier among adult 
male smokers in Thailand and Malaysia. Once more, the outcomes were: high smoking intensity, reduced 
smoking intensity, plan to quit, quit attempts, cessation, and quit because of label.  The regression 
models were estimated among relevant groups of participants.  (For example, analysis of “high intensity 
smoking” is performed among current smokers only, whereas analysis of “quit because of label” is 
conducted exclusively among participants who were ‘quit’ at follow-up.)  Two model specifications of each 
smoking behavior outcome were fitted to test for differences across measurement of label salience. 
Finally, in Table 4.6 we present results of regressions that estimated the association between smoking 
outcomes and exposure to graphic cigarette labeling after controlling for an interaction between label 
salience and loosies. All models controlled for wave-pair (i.e., time), cohort, sex, age group, urban/rural 
status, education, income, level of addiction (proxied by daily smoking intensity), smoking frequency, and 
type of cigarette smoked. Independent effects of adjustment variables are specified in relevant tables. 
Independent effects of control variables on smoking behaviors among all adult smokers in Thailand are 
presented in Tables 4.7.a-f.; among adult male smokers in Tables 4.8.a-f.; and among adult male 
smokers in Thailand and Malaysia in Tables 4.9.a-f.   
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4.3.2. High Intensity Smoking  
We found no significant association between high intensity smoking and label salience, except 
when examining loosies as an effect modifier. The odds of being a high intensity smoker (>15 cigarettes 
per day) among male smokers in Thailand and Malaysia was decreased by approximately 63% among 
participants reporting any label salience and purchasing loosies, relative to those reporting any label 
salience and not purchasing loosies [OR=0.37, 95% CI (0.23, 0.60)]. Similarly, the odds of being a high 
intensity smoker among male smokers in Thailand and Malaysia was decreased by approximately 63% 
among participants reporting high label salience and purchasing loosies, relative to those reporting high 
label salience and not purchasing loosies [OR=0.37, 95% CI (0.20, 0.66)].  
4.3.3. Reduced Smoking Intensity 
The results of analyses that investigated the association between reduced smoking intensity and 
label salience were not significant among Thai smokers, nor among Southeast Asian smokers (Thai and 
Malaysian smokers combined).   
4.3.4. Plan to Quit 
The results of analyses that investigated the association between plan to quit and label salience 
were not significant among Thai smokers, nor among Southeast Asian smokers (Thai and Malaysian 
smokers combined).   
4.3.5. Quit Attempt  
With regard to making a quit attempt between baseline and follow-up waves, those who reported 
high label salience were significantly more likely to make a quit attempt than those reporting low salience 
among all smokers in Thailand [OR=1.28 (1.00, 1.64)], male smokers in Thailand [OR=1.29 (1.00, 1.66)], 
and male smokers in Southeast Asia [OR=1.25 (1.01, 1.55)].  
4.3.6. Cessation 
The results of analyses that investigated the association between cessation and label salience 
were not significant among Thai smokers, nor among Southeast Asian smokers (Thai and Malaysian 
smokers combined).   
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4.3.7. Quit because of label 
Among baseline smokers who had quit at follow-up, the odds of attributing quit status to the 
graphic warning label was significantly higher among those reporting any label salience than those 
reporting no label salience among all quitters in Thailand [OR=1.62 (1.15, 2.29)] and male quitters in 
Thailand [OR=1.65 (1.17, 2.33)]. Additionally, the odds of attributing quit status to the graphic warning 
label was significantly higher among those reporting high label salience than those reporting low label 
salience among all quitters in Thailand [OR=1.36 (1.00, 1.86)] and male quitters in Thailand [OR=1.33 
(1.01, 1.77)].  
4.3.8. Moderating Effects of Loosies 
Assessment of purchasing loosies as an effect modifier revealed that purchasing loosies did 
significantly moderate the association between: high intensity smoking and attributing quit status to 
warning labels. Specifically, purchasing loosies reduced odds of high intensity smoking among 
smokers in Thailand and Malaysia (versus those who did not purchase loosies) reporting any label 
salience [OR=0.37, 95% CI (0.23, 0.60)] and those reporting high label salience [OR= 0.37, 95% CI (0.20, 
0.66)].  Purchasing loosies increased the odds of attributing quit status to warning labels among smokers 
in Thailand and Malaysia (versus those who did not purchase loosies) reporting any label salience 
[OR=1.42, 95% CI (1.02, 1.99)] and those reporting high label salience [OR= 1.51, 95% CI (1.02, 2.24)].  
4.4. Discussion 
This two-period longitudinal study examined the relationship between label salience and smoking 
behavior among adult smokers in Thailand and Malaysia. Prior research has already established the 
significant effect that graphic imagery has on label salience, and that label salience is predictive of quit 
attempts and cessation [15, 71, 94, 152]. However, previous research has focused on the changeover 
period from text-only to graphic warning labels, whereas this study examines salience of graphic warning 
labels solely in the post-policy implementation phase. The results of multivariable regression models 
indicated that any salience was associated with increased odds of attributing quit status to warning 
labels among male smokers in Thailand and all adult smokers in Thailand (versus no salience). High 
salience was associated with increased odds of making a quit attempt among male smokers in Thailand, 
all smokers in Thailand, and male smokers in Thailand and Malaysia (versus low salience); and increased 
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odds of attributing quit status to warning labels among male smokers in Thailand and all adult smokers 
in Thailand (versus low salience).  
A secondary goal of our research was to assess the purchase of loosies as a potential effect 
modifier on label saliency due to its correlation with decreased exposure to the warning labels on 
cigarette packs. Some researchers have expressed concern that smokers may resort to covering 
cigarette packs or buying loosies as a defensive psychological mechanism [28, 30, 31] to avoid labels 
due to the fear evoked by graphic images [153]. As such, we hypothesized that purchasing loosies may 
reduce the impact of label saliency on smoking outcomes. However, our results indicate that purchasing 
loosies was actually associated with reduced odds of being a high-intensity smoker, as well as increased 
odds of attributing quit status to warning labels (among quitters). Previous studies have shown that some 
smokers purchase single cigarettes as a harm reduction strategy, and that using single cigarettes to 
reduce consumption is positively associated with quit intention [197]. However, the association between 
loosies*label salience and reduced smoking (between baseline and follow-up) was not significant, which 
indicates that smokers who purchase loosies may, generally, be lower intensity smokers than those who 
do not purchase loosies. Though we do not condone the sale of loose cigarettes, our results provide 
heartening evidence that the availability of single cigarettes, does not negate the effect of graphic 
cigarette warning labels as a tobacco control measure. Furthermore, the fact that quitters with high label 
salience who purchased loosies were more likely to attribute their quit status to warning labels (versus 
those who did not purchase loosies) further allays concerns that label salience is reduced by the 
purchase of loose cigarettes.  
Our findings also suggest that our two variant measures of label salience (any v. no salience and 
high v. low salience) have seemingly comparable effects on smoking behavior, with the exception of quit 
attempts. High salience was significantly associated with increased odds of making a quit attempt 
between baseline and follow-up, as compared to low salience. The same association was not found when 
comparing any salience versus no salience. This indicates that the frequency with which people read 
labels does appear to have an effect on certain smoking outcomes. It is plausible that ‘ever’ reading 
graphic warning labels is enough to affect behavioral change among a specific sub-population, perhaps 
people for whom graphic imagery evokes a more emotional response. Examples of such include those 
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with firsthand experience with health effects of smoking, those receiving pressure from a child or a 
spouse, or those with a loved one who suffered or passed away from smoking-related disease. Further 
research is needed to better understand the factors that predict quit attempts and successful cessation 
among different sub-populations. 
Furthermore, the influence of several demographic and social factors is revealed by our 
analyses—albeit as direct effects, rather than as mediators. With regard to country of residence, living 
in Thailand as compared to Malaysia was associated with reduced odds of reduced smoking intensity 
among adult male smokers in model 1 [OR=0.33, 95% CI (0.14, 0.80] and model 2 [OR = 0.33, 95% CI 
(0.13, 0.80)]; decreased odds of planning to quit within 6 months among adult male smokers in model 1 
[OR=0.47, 95% CI (0.33, 0.66)] and model 2 [OR=0.46, 95% CI (0.32, 0.65)]; increased odds of making a 
quit attempt  in model 1 [OR=1.41, 95% CI (0.42, 1.95)], decreased odds of cessation in model 1 
[OR=0.62, 95% CI (0.42, 0.92)] and model 2 [OR=0.63, 95% CI (0.42, 0.94)], and increased odds of 
attributing quit status to warning labels in model 1 [OR=3.35, 95% CI (2.32, 4.81)] and model 2 [OR=3.29, 
95% CI (2.29, 4.72)]. With the exception of quit attempt, these country differences reveal that the graphic 
labels were more effective in Malaysia than in Thailand with regard to behavioral change. It is possible 
that the long history of anti-tobacco campaigns and policies in Thailand primed participants to the warning 
labels, while the novelty of the messages in Malaysia may have increased their impact and effectiveness 
[13, 151]. Interestingly, adults in Thailand were more likely to attribute their quit status to the warning 
labels than adults in Malaysia. It is possible that the labels effected behavioral change through 
mechanisms relating to social climate or social stigma surrounding tobacco use without smokers 
attributing the change to warning labels directly.  ‘Social denormalization,’ a process that seeks ‘to push 
tobacco out of the charmed circle of normal desirable practice to being an abnormal practice’ [118], is 
widely regarded as essential to successful policy outcomes.  
Other factors found to have a significant effect on smoking outcomes include: cohort, wave-pair, 
(time) sex, age, urban/rural status, education, income, smoking frequency, level of addiction (proxied by 
daily smoking intensity), type of cigarette smoked, noticed anti-smoking campaign, and self-efficacy.  
Cohort was associated with: reduced smoking intensity among all adult smokers in Thailand and 
male smokers in Southeast Asia; plan to quit among male smokers in Thailand and male smokers in 
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Southeast Asia; quit attempts among males in Southeast Asia, and quit because of label among males in 
Thailand. Wave-pair (time) was associated with quit attempt among all adult smokers in Thailand and 
male smokers in Southeast Asia; and quit because of label among all adults in Thailand and males in 
Southeast Asia.  
Sex was associated with high intensity smoking among adult smokers in Thailand; plan to quit 
among adult smokers in Thailand, and quit because of label among adult smokers in Southeast Asia. Age 
was associated with high intensity smoking among all smokers in Thailand, male smokers in Thailand, 
and male smokers in Southeast Asia; reduced smoking intensity among all adult smokers in Thailand and 
adult smokers in Southeast Asia; quit attempt among male smokers in Southeast Asia; cessation among 
males in Southeast Asia; and quit because of label among all smokers in Thailand and male smokers in 
Thailand.  Urban/rural status was associated with quit attempt among male smokers in Southeast Asia. 
Education was associated with reduced smoking intensity among male smokers in Thailand. Income 
was associated with high intensity smoking among all smokers in Thailand, male smokers in Thailand, 
and male smokers in Southeast Asia; plan to quit among all smokers in Thailand and male smokers in 
Thailand; and quit attempts among male smokers in Thailand and male smokers in Southeast Asia.   
Smoking frequency (daily v. non-daily smoking) was associated with high intensity smoking 
among all adult smokers in Thailand, male smokers in Thailand, and male smokers in Southeast Asia; 
reduced smoking intensity among all adult smokers in Thailand, male smokers in Thailand, and male 
smokers in Southeast Asia; plan to quit among all adult smokers in Thailand, male smokers in Thailand, 
and male smokers in Southeast Asia; quit attempt among all adult smokers in Thailand male smokers in 
Thailand, and male smokers in Southeast Asia; cessation among all adult smokers in Thailand and male 
smokers in Thailand; and quit because of labels among all adult smokers in Thailand, male smokers in 
Thailand, and male smokers in Southeast Asia. Level of addiction, proxied by daily smoking intensity, 
was significantly associated with plan to quit among male smokers in Southeast Asia; quit attempt among 
all adult smokers in Thailand and male smokers in Southeast Asia; cessation among all adult smokers in 
Thailand and male smokers in Southeast Asia; and quit because of labels among all adult smokers in 
Thailand, male smokers in Thailand, and male smokers in Southeast Asia. Type of cigarette smoked 
(FM, RYO, or FM + RYO) was significantly associated with high intensity smoking among males in 
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Southeast Asia; reduced smoking intensity among all adult smokers in Thailand, male smokers in 
Thailand, and male smokers in Southeast Asia; cessation among all adult smokers in Thailand and male 
smokers in Thailand; and quit because of label among all adult smokers in Thailand, male smokers in 
Thailand, and male smokers in Southeast Asia. Noticed anti-smoking campaigns was associated with 
plan to quit among male smokers in Thailand. Finally, self-efficacy was associated with high intensity 
smoking among all adult smokers in Thailand, male smokers in Thailand, and male smokers in Southeast 
Asia;  plan to quit among all adult smokers in Thailand, male smokers in Thailand, and male smokers in 
Southeast; cessation among all adult smokers in Thailand, male smokers in Thailand, and male smokers 
in Southeast Asia; and quit because of labels among all adult smokers in Thailand, male smokers in 
Thailand, and male smokers in Southeast Asia.  
This investigation builds on existing research in several notable ways. First, the use of seven 
years of data allows us to circumvent the undue influence of extraneous policy events and generate 
sufficient person-wave observations to control for several relevant sociodemographic and smoking-
specific variables. Second, to our knowledge, this is the first study to examine the post-implementation 
adult response to graphic warning labels in Malaysia. Third, our examination of the effect of warning 
labels on behavioral outcomes builds upon previous studies of behavioral intention. Lastly, our 
investigation of the moderating effects of loosies is novel, and extremely relevant, given the popularity of 
loose cigarettes (over 20% of our Thai sample reported buying loose cigarettes at baseline) and concerns 
over the effect of loosies as an avoidance tactic. We should note, however, that although we did control 
for income, this investigation did not directly assess the potential economic influences driving the 
purchase of loosies, which may be an important predictor of lower smoking intensity.  
There are, nevertheless, limitations that should be noted. First, the relatively small size of our 
Malaysian sample hindered our ability to conduct Malaysia-specific analyses. Instead, after ensuring 
there were no significant country-by-predictor interaction terms, we combined data from both countries. 
Similarly, the small number of female smokers in our sample, while representative of smoking trends in 
Southeast Asia, prevented us from stratifying analyses by gender.  
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Additionally, we cannot be certain that extraneous tobacco control efforts and policies did not 
affect our smoking outcomes. In an effort to partially control for other sources of anti-tobacco information, 
we included a measure of noticing anti-smoking campaigns through multiple modalities (television, radio, 
billboard, etc.), which may have resolved some of these external influences. Furthermore, we do not 
account for changes to the graphic warning label policy in Thailand, including the introduction of a new 
set of graphic warning labels in February 2007, between waves 2 and 3, which likely impacted label 
salience. Previous research has shown that novelty effects impact overall salience, as well as stimulate 
cognitive and behavioral reactions [14, 71, 120]. Additionally, our measure of loosies was assessed by 
asking participants about the source of the last cigarette they smoked. It is unclear how frequently they 
purchase loose cigarettes, or if loosies are their usual form of purchase.  Lastly, though our population 
was replenished at every wave, we do not account for dropout in our analyses. A weighted generalized 
estimating equation (GEE) approach may be more appropriate for datasets prone to missing 
observations, as they extend the traditional GEE approach to better account for dropout [183], assuming 
that data are missing at random.   
In summary, graphic cigarette warning label salience is associated with increased odds of 
reduced smoking intensity, as well as increased odds of making a quit attempt.  It is likely that reading 
warning labels has more immediate effects on certain sub-populations for whom the labels trigger a more 
pronounced emotional response. Future research is needed to better understand additional factors that 
mediate the effect of label salience on quitting behavior. Our results support the notion that reading 
warning labels more frequently positively impacts smoking outcomes; as such, efforts should be made to 
increase salience through the introduction of new graphics and messages, as novelty effects have been 
shown to increase warning label salience [13, 151]. With over 50% of the world’s smokers living in Asia 
[79], it is imperative that we promote anti-tobacco efforts in this region and make global tobacco control a 
priority.  Understanding the mechanisms through which graphic warning labels effect, and sustain, 
behavioral change is critical to enhancing their impact on population health.  
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Table 4.1. Data collection dates and adult sample composition for ITC-SEA surveys in Malaysia 
and Thailand.  
 ITC-SEA Malaysia Survey Collection ITC-SEA Thailand Survey Collection 
Wave Survey Dates Sample 
Composition 
Survey Dates Sample Composition 
1 Jan – Mar 2005 2,004 Smokers Jan – Mar  2005 2,048 Smokers 
2 Jul 2006 – Jun 2007 1,640 Smokers and 
Quitters 
Aug – Sept 2006 2,158 Smokers and 
Quitters 
3 Feb – Sept 2008 1,957 Smokers and 
Quitters 
Jan – Mar 2008 2,607 Smokers and 
Quitters  
4 Jul – Nov 2009 2,045 Smokers and 
Quitters 
Apr – July 2009 2,430 Smokers and 
Quitters 
5 May 2011 – Apr 
2012 
2,007 Smokers and 
Quitters 
Feb – Apr 2011 2,175 Smokers and 
Quitters 
 
Figure 4.1. Timeline of tobacco policies and ITC surveys in Malaysia, 2004 – 2012 
 
  ©The ITC Project, 2015 
Figure 4.2. Timeline of tobacco policies and ITC surveys in Thailand, 2004 – 2012.                                          
 
  ©The ITC Project, 2015 
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Table 4.2. Sample description: weighted frequencies and percentages by country and smoke  
  Malaysia Thailand 
  Total (n=1512) Total (n=5393) 
Smoking intensity  
at baseline 
<5 cigarettes/day 180 (12.75%) 1303 (27.96%) 
6-15 cigarettes/day 740 (52.34%) 1532 (32.89%) 
 15+ cigarettes/day 494 (34.90%) 1824 (39.15%) 
Cigarettes per day at baseline Mean (SE) 13.18 (0.29) 11.14 (0.61) 
Smoking intensity  
at follow-up 
<5 cigarettes/day 210 (18.25%) 1144 (27.18%) 
6-15 cigarettes/day 579 (50.20%) 1482 (35.19%) 
 15+ cigarettes/day 364 (31.55%) 1585 (37.63%) 
Cigarettes per day at follow-up Mean (SE) 11.93 (0.30) 10.91 (0.56) 
Cessation (quit at follow-up)  146 (9.66%) 522 (9.68%) 
Sex Male 1493 (98.71%) 5117 (94.87%) 
Religion Islamic 502 (97.11%) 23 (0.99%) 
 Buddhist 3 (0.64%) 2253 (98.82%) 
 Other religion 12 (2.25%) 4 (0.19%) 
Ethnicity (Major/Minor Group) Major group 1234 (82.02%) 5330 (98.83%) 
Urban/rural Urban 983 (64.98%) 1379 (25.56%) 
Age group 18-24 years 530 (35.67%) 238 (4.42%) 
 25-39 years 490 (32.97%) 1194 (22.13%) 
 40-54 years 330 (22.19%) 2222 (41.21%) 
 55+ years 136 (9.17%) 11739 (32.24%) 
Education Low 18 (1.25%) 531 (10.19%) 
 Moderate 817 (56.65%) 4338 (83.26%) 
 High 608 (42.11%) 341 (6.55%) 
Income Low 250 (20.02%) 2565 (49.54%) 
 Moderate 608 (48.73%) 1853 (35.78%) 
 High 390 (31.25%) 760 (14.68%) 
Type of smoker (Daily/Non-Daily) Daily smoker 1310 (92.46%) 4079 (86.90%) 
Type of cigarettes smoked FM 1282 (90.51%) 1755 (37.40%) 
 RYO 81 (5.70%) 2257 (48.10%) 
 Both FM + RYO 54 (3.78%) 679 (14.46%) 
Label Salience  
(high v. low salience) 
Never/rarely 675 (47.08%) 1956 (42.68%) 
Often/very often 659 (52.92%) 2627 (57.32%) 
Label Salience  
(ever v. never read labels) 
Never 76 (5.29%) 461 (10.06%) 
Rarely/often/very often 1359 (94.71%) 4121 (89.94%) 
Plan to quit <1 month 189 (12.52%) 263 (6.03%) 
 <6 months 251 (16.59%) 622 (14.26%) 
 >6 months 320 (21.14%) 842 (19.31%) 
 No plan to quit 752 (49.75%) 2634 (60.40%) 
Purchased loose cigarettes Yes 48 (3.36%) 619 (22.04%) 
Quitting Self-Efficacy (High/Low) High confidence 585 (43.19%) 1357 (29.21%) 
Cohort Recruited at wave 1 494 (32.67%) 3524 (65.35%) 
 Recruited at wave 2 280 (18.52%) 966 (17.91%) 
 Recruited at wave 3 221 (14.62%) 741 (13.75%) 
 Recruited at wave 4 517 (34.19%) 161 (2.99%) 
Wave-pair Wave-pair 2 - 1710 (31.71%) 
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Table 4.3. GEE results: smoking outcomes among all adult smokers in Thailand by salience of 
labels  
 Model 1a 
OR (95% CI) 
Model 2b 
OR (95% CI) 
High smoking intensity  0.99 (0.72, 1.37) 1.01 (0.84, 1.22) 
Reduce smoking intensity 1.58 (0.68, 3.67) 1.29 (0.79, 2.08) 
Plan to quit (<6 mo) 1.11 (0.77, 1.60) 1.13 (0.88, 1.47) 
Quit attempts 1.12 (0.87, 1.43) 1.28 (1.00, 1.64)* 
Cessation 1.05 (0.59, 1.84) 0.85 (0.65, 1.10) 
Quit because of label 1.62 (1.15, 2.29)** 1.36 (1.00, 1.86)* 
aPrimary predictor variable is label salience dichotomized as salience v. no salience [ref]  
bPrimary predictor variable is label salience dichotomized as high salience v. low salience [ref] 
cDefined as smoking 15+ cigarettes per day 
dModels adjusted for wave-pair, cohort, sex, age group, urban/rural status, education, income, level of 
addiction, smoking frequency, and type of cigarette smoked 
*p<0.05; **p<0.01; ***p<0.001 
Table 4.4. GEE results: smoking outcomes among male adult smokers in Thailand by salience of 
labels  
 Model 1a 
OR (95% CI) 
Model 2b 
OR (95% CI) 
High smoking intensity  1.00 (0.72, 1.37) 1.00 (0.83, 1.21) 
Reduce smoking intensity 1.56 (0.64, 3.82) 1.30 (0.80, 2.12) 
Plan to quit (<6 mo) 1.13 (0.79, 1.62) 1.11 (0.85, 1.45) 
Quit attempts 1.10 (0.86, 1.41) 1.29 (1.00, 1.66)* 
Cessation 0.96 (0.56, 1.63) 0.85 (0.65, 1.13) 
Quit because of label 1.65 (1.17, 2.33)** 1.33 (1.01, 1.77)* 
aPrimary predictor variable is label salience dichotomized as salience v. no salience [ref]  
bPrimary predictor variable is label salience dichotomized as high salience v. low salience [ref] 
cDefined as smoking 15+ cigarettes per day 
dModels adjusted for wave-pair, cohort, sex, age group, urban/rural status, education, income, level of 
addiction, smoking frequency, and type of cigarette smoked 
*p<0.05; **p<0.01; ***p<0.001 
 
 
 
 
 
 
 
 
 Wave-pair 3 - 1818 (33.72%) 
 Wave-pair 4 1512 (100%) 1865 (34.58%) 
 124 
 
Table 4.5. GEE results: smoking outcomes among adult male smokers in Thailand and Malaysia 
by salience of labels  
 Model 1a 
OR (95% CI) 
Model 2b 
OR (95% CI) 
High smoking intensity  0.93 (0.68, 1.27) 0.99 (0.83, 1.17) 
Reduce smoking intensity 1.40 (0.64, 3.10) 1.15 (0.74, 1.77) 
Plan to quit (<6 mo) 1.12 (0.77, 1.63) 1.17 (0.92, 1.48) 
Quit attempts 1.08 (0.84, 1.40) 1.25 (1.01, 1.55)* 
Cessation 1.10 (0.68, 1.79) 0.84 (0.65, 1.08) 
Quit because of label 1.35 (0.94, 1.94) 1.07 (0.84, 1.37) 
aPrimary predictor variable is label salience dichotomized as salience v. no salience [ref]  
bPrimary predictor variable is label salience dichotomized as high salience v. low salience [ref] 
cDefined as smoking 15+ cigarettes per day 
dModels adjusted for wave-pair, cohort, country, sex, age group, urban/rural status, education, income, 
level of addiction, smoking frequency, and type of cigarette smoked 
*p<0.05; **p<0.01; ***p<0.001 
 
 
Table 4.6. GEE results: Interaction between label salience and purchasing loose cigarette, and the 
impact on smoking outcomes among adult male smokers in Thailand and Malaysia   
 Model 1a 
OR (95% CI) 
Model 2b 
OR (95% CI) 
High smoking intensity  0.37 (0.23, 0.60)*** 0.37 (0.20, 0.66)*** 
Reduce smoking intensity 1.33 (0.92, 1.91) 1.31 (0.87, 1.98) 
Plan to quit (<6 mo) 1.08 (0.83, 1.42) 1.17 (0.79, 1.73) 
Quit attempts 1.08 (0.83, 1.42) 1.07 (0.79, 1.44) 
Cessation 1.04 (0.74, 1.46) 1.24 (0.88, 1.76) 
Quit because of label 1.42 (1.02, 1.99)* 1.51 (1.02, 2.24)* 
aPrimary predictor variable is label salience dichotomized as salience v. no salience [ref]; interaction term 
compares salience*buying loosies v. salience*not buying loosies [ref]  
bPrimary predictor variable is label salience dichotomized as high salience v. low salience [ref]; interaction 
term compares high salience*buying loosies v. high salience*not buying loosies [ref] 
cDefined as smoking 15+ cigarettes per day 
dModels adjusted for wave-pair, cohort, country, sex, age group, urban/rural status, education, income, 
level of addiction, smoking frequency, and type of cigarette smoked 
*p<0.05; **p<0.01; ***p<0.001 
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Table 4.7.a. Independent effects of covariates on high intensity smoking among all adult smokers 
in Thailandc 
  Model 1a Model 2b 
Constant  0 0.85 (0.25, 2.92) 0.84 (0.22, 3.21) 
Label salience  1 0.99 (0.72, 1.37) 1.01 (0.84, 1.22) 
Cohort [recruited wave 4 v. wave 1 (ref)] 2 0.65 (0.35, 1.20) 0.65 (0.36, 1.20) 
             [recruited wave 3 v. wave 1 (ref)] 3 1.14 (0.86, 1.50) 1.14 (0.86, 1.51) 
             [recruited wave 2 v. wave 1 (ref)] 4 1.42 (0.91, 2.22) 1.42 (0.91, 2.23) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 5 1.01 (0.85, 1.19) 1.01 (0.84, 1.20) 
                  [wave-pair 3 v. wave-pair 2 (ref)] 6 1.06 (0.90, 1.26) 1.06 (0.90, 1.26) 
Demographic variables 
Sex [ref=male]  7 0.26 (0.13, 0.50)*** 0.26 (0.13, 0.50)*** 
Age group [55+ v. 18-24 (ref)]] 8 1.49 (0.86, 2.55) 1.48 (0.86, 2.55) 
                   [40-54  v. 18-24 (ref)]] 9 2.45 (1.48, 4.07)*** 2.45 (1.47, 4.07)*** 
                   [25-39 v. 18-24 (ref)]] 10 2.42 (1.28, 4.57)*** 2.41 (1.28, 4.55)*** 
Urban/rural status [ref=rural] 11 1.08 (0.68, 1.71) 1.08 (0.68, 1.71) 
Education [high v. low (ref)]] 12 0.95 (0.50, 1.82) 0.95 (0.50, 1.80) 
                   [moderate v. low (ref)]] 13 0.92 (0.56, 1.53) 0.92 (0.56, 1.51 
Income [high v. low (ref)]] 14 1.39 (1.05, 1.85)* 1.39 (1.04, 1.86)* 
              [moderate v. low (ref)]] 15 1.16 (0.98, 1.37) 1.16 (0.98, 1.38) 
Smoking-related variables 
Smoking frequency [Non-daily v. daily (ref)]] 16 0.34 (0.18, 0.64)*** 0.34 (0.18, 0.64)*** 
Type of cigarette        [FM+RYO v. FM (ref)]] 17 0.91 (0.69, 1.20) 0.91 (0.69, 1.21) 
                                     [RYO v. FM (ref)]] 18 0.73 (0.52, 1.03) 0.74 (0.52, 1.05) 
Noticed anti-smoking campaign 19 0.81 (0.56, 1.16) 0.81 (0.57, 1.15) 
Self-efficacy [high v. low (ref)] 20 0.72 (0.62, 0.84)*** 0.72 (0.62, 0.83)*** 
aPrimary predictor variable is label salience dichotomized as salience v. no salience [ref]  
bPrimary predictor variable is label salience dichotomized as high salience v. low salience [ref] 
cModels adjusted for wave-pair, cohort, sex, age group, urban/rural status, education, income, smoking 
frequency, type of cigarette smoked, noticed anti-smoking campaign, and self-efficacy 
*p<0.05; **p<0.01; ***p<0.001 
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Table 4.7.b. Independent effects of covariates on reduce smoking intensity among all adult 
smokers in Thailandc 
  Model 1a Model 2b 
Constant  0 5.68 (0.45, 7.43) 7.12 (0.55, 9.42) 
Label salience  1 1.58 (0.68, 3.67) 1.29 (0.79, 2.08) 
Cohort [recruited wave 4 v. wave 1 (ref)] 2 1.30 (0.29, 5.89) 1.34 (0.30, 6.03) 
             [recruited wave 3 v. wave 1 (ref)] 3 1.00 (0.45, 2.23) 1.00 (0.45, 2.22) 
             [recruited wave 2 v. wave 1 (ref)] 4 1.99 (1.01, 3.95)* 1.99 (1.00, 3.98)* 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 5 1.48 (0.60, 3.63) 1.50 (0.61, 3.66) 
                  [wave-pair 3 v. wave-pair 2 (ref)] 6 1.47 (0.70, 3.08) 1.52 (0.72, 3.19) 
Demographic variables 
Sex [ref=male]  7 1.42 (0.52, 3.90) 1.41 (0.53, 3.81) 
Age group [55+ v. 18-24 (ref)]] 8 8.08 (1.90, 34.40)** 7.88 (1.87, 33.26)** 
                   [40-54  v. 18-24 (ref)]] 9 2.64 (0.86, 8.06) 2.56 (0.85, 7.65) 
                   [25-39 v. 18-24 (ref)]] 10 1.48 (0.62, 3.54) 1.44 (0.60, 3.47) 
Urban/rural status [ref=rural] 11 1.23 (0.74, 2.04) 1.25 (0.74, 2.09) 
Education [high v. low (ref)]] 12 0.24 (0.04, 1.61) 0.25 (0.04, 1.56) 
                   [moderate v. low (ref)]] 13 0.25 (0.06, 1.08) 0.26 (0.06, 1.06) 
Income [high v. low (ref)]] 14 1.24 (0.65, 2.37) 1.27 (0.66, 2.45) 
              [moderate v. low (ref)]] 15 0.99 (0.53, 1.86) 1.00 (0.53, 1.89) 
Smoking-related variables 
Smoking frequency [Non-daily v. daily (ref)]] 16 3.63 (1.34, 9.80)** 3.69 (1.42, 9.55)** 
Type of cigarette        [FM+RYO v. FM (ref)]] 17 0.98 (0.53, 1.81) 0.98 (0.54, 1.79) 
                                     [RYO v. FM (ref)]] 18 3.44 (1.84, 6.42)*** 3.57 (1.90, 6.73)*** 
Noticed anti-smoking campaign 19 1.24 (0.36, 4.27) 1.24 (0.36, 4.25) 
Self-efficacy [high v. low (ref)] â20 1.65 (0.92, 2.98) 1.61 (0.86, 3.00) 
aPrimary predictor variable is label salience dichotomized as salience v. no salience [ref]  
bPrimary predictor variable is label salience dichotomized as high salience v. low salience [ref] 
cModels adjusted for wave-pair, cohort, sex, age group, urban/rural status, education, income, smoking 
frequency, type of cigarette smoked, noticed anti-smoking campaign, and self-efficacy 
*p<0.05; **p<0.01; ***p<0.001 
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Table 4.7.c. Independent effects of covariates on plan to quit among all adult smokers in Thailandc 
  Model 1a Model 2b 
Constant  0 0.11 (0.04, 0.31) 0.11 (0.04, 0.30) 
Label salience  1 1.11 (0.77, 1.60) 1.13 (0.88, 1.47) 
Cohort [recruited wave 4 v. wave 1 (ref)] 2 1.56 (0.98, 2.48) 1.60 (1.00, 2.56) 
             [recruited wave 3 v. wave 1 (ref)] 3 0.95 (0.72, 1.26) 0.97 (0.73, 1.28) 
             [recruited wave 2 v. wave 1 (ref)] 4 1.12 (0.92, 1.37) 1.13 (0.93, 1.38) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 5 0.84 (0.65, 1.10) 0.85 (0.65, 1.10) 
                  [wave-pair 3 v. wave-pair 2 (ref)] 6 1.18 (0.84, 1.67) 1.19 (0.84, 1.69) 
Demographic variables 
Sex [ref=male]  7 0.60 (0.38, 0.94)* 0.60 (0.39, 0.94)* 
Age group [55+ v. 18-24 (ref)]] 8 1.45 (0.79, 2.68) 1.44 (0.78, 2.67) 
                   [40-54  v. 18-24 (ref)]] 9 1.26 (0.67, 2.34) 1.24 (0.66, 2.32) 
                   [25-39 v. 18-24 (ref)]] 10 0.97 (0.57, 1.63) 0.95 (0.57, 1.61) 
Urban/rural status [ref=rural] 11 1.33 (0.95, 1.85) 1.33 (0.96, 1.85) 
Education [high v. low (ref)]] 12 0.76 (0.40, 1.46) 0.76 (0.40, 1.46) 
                   [moderate v. low (ref)]] 13 0.73 (0.45, 1.16) 0.73 (0.45, 1.17) 
Income [high v. low (ref)]] 14 0.76 (0.52, 1.10) 0.76 (0.52, 1.11) 
              [moderate v. low (ref)]] 15 0.73 (0.59, 0.91)** 0.74 (0.60, 0.91)** 
Smoking-related variables 
Smoking frequency [Non-daily v. daily (ref)]] 16 2.25 (1.38, 3.66)*** 2.27 (1.38, 3.71)*** 
Smoking Intensity   [6-14 v. <5 cigs/day (ref)] 17 0.69 (0.48, 0.99) 0.69 (0.48, 1.00) 
                                  [15+ v. <5 cigs/day (ref)] 18 0.95 (0.77, 1.18) 0.95 (0.76, 1.19) 
Type of cigarette        [FM+RYO v. FM (ref)]] 19 1.12 (0.83, 1.52) 1.13 (0.84, 1.53) 
                                     [RYO v. FM (ref)]] 20 0.94 (0.68, 1.30) 0.96 (0.69, 1.34) 
Noticed anti-smoking campaign 21 1.96 (1.14, 3.38) 1.94 (1.11, 3.39) 
Self-efficacy [high v. low (ref)] 22 1.75 (1.49, 2.06)*** 1.73 (1.46, 2.04)*** 
aPrimary predictor variable is label salience dichotomized as salience v. no salience [ref]  
bPrimary predictor variable is label salience dichotomized as high salience v. low salience [ref] 
cModels adjusted for wave-pair, cohort, sex, age group, urban/rural status, education, income, smoking 
frequency, daily smoking intensity, type of cigarette smoked, noticed anti-smoking campaign, and self-
efficacy 
*p<0.05; **p<0.01; ***p<0.001 
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Table 4.7.d. Independent effects of covariates on quit attempt among all adult smokers in 
Thailandc 
  Model 1a Model 2b 
Constant  0 4.47 (2.32, 8.63) 4.31 (2.28, 8.15) 
Label salience  1 1.12 (0.87, 1.43) 1.28 (1.00, 1.64)* 
Cohort [recruited wave 4 v. wave 1 (ref)] 2 1.01 (0.62, 1.64) 1.04 (0.64, 1.68) 
             [recruited wave 3 v. wave 1 (ref)] 3 0.96 (0.67, 1.36) 0.97 (0.68, 1.40) 
             [recruited wave 2 v. wave 1 (ref)] 4 0.94 (0.80, 1.11) 0.95 (0.80, 1.13) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 5 0.61 (0.50, 0.74)*** 0.61 (0.50, 0.74)*** 
                  [wave-pair 3 v. wave-pair 2 (ref)] 6 0.63 (0.46, 0.85)*** 0.64 (0.47, 0.86)*** 
Demographic variables 
Sex [ref=male]  7 1.24 (0.82, 1.86) 1.24 (0.82, 1.87) 
Age group [55+ v. 18-24 (ref)]] 8 0.99 (0.64, 1.52) 0.98 (0.64, 1.50) 
                   [40-54  v. 18-24 (ref)]] â9 1.13 (0.73, 1.73) 1.10 (0.73, 1.67) 
                   [25-39 v. 18-24 (ref)]] 10 0.95 (0.61, 1.49) 0.94 (0.60, 1.45) 
Urban/rural status [ref=rural] 11 1.35 (0.93, 1.97) 1.36 (0.93, 1.97) 
Education [high v. low (ref)]] 12 0.62 (0.33, 1.18) 0.61 (0.33, 1.14) 
                   [moderate v. low (ref)]] 13 0.66 (0.41, 1.08) 0.66 (0.41, 1.06) 
Income [high v. low (ref)]] 14 1.07 (0.66, 1.75) 1.08 (0.66, 1.77) 
              [moderate v. low (ref)]] 15 0.77 (0.62, 0.96)* 0.77 (0.62, 0.97)* 
Smoking-related variables 
Smoking frequency [Non-daily v. daily (ref)]] 16 3.02 (2.01, 4.53)*** 3.04 (2.02, 4.58)*** 
Smoking Intensity   [6-14 v. <5 cigs/day (ref)] 17 0.44 (0.34, 0.55)*** 0.44 (0.34, 0.56)*** 
                                  [15+ v. <5 cigs/day (ref)] 18 0.64 (0.53, 0.79)*** 0.65 (0.53, 0.79)*** 
Type of cigarette        [FM+RYO v. FM (ref)]] 19 1.00 (0.77, 1.30) 1.01 (0.77, 1.33) 
                                     [RYO v. FM (ref)]] 20 0.87 (0.66, 1.14) 0.91 (0.69, 1.19) 
Noticed anti-smoking campaign 21 1.35 (0.86, 2.12) 1.32 (0.84, 2.10) 
Self-efficacy [high v. low (ref)] 22 1.17 (0.91, 1.51) 1.15 (0.89, 1.47) 
aPrimary predictor variable is label salience dichotomized as salience v. no salience [ref]  
bPrimary predictor variable is label salience dichotomized as high salience v. low salience [ref] 
cModels adjusted for wave-pair, cohort, sex, age group, urban/rural status, education, income, smoking 
frequency, daily smoking intensity, type of cigarette smoked, noticed anti-smoking campaign, and self-
efficacy 
*p<0.05; **p<0.01; ***p<0.001 
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Table 4.7.e. Independent effects of covariates on cessation among all adult smokers in Thailandc 
  Model 1a Model 2b 
Constant  0 0.03 (0.01, 0.11) 0.03 (0.01, 0.15) 
Label salience  1 1.05 (0.59, 1.84) 0.85 (0.65, 1.10) 
Cohort [recruited wave 4 v. wave 1 (ref)] 2 0.81 (0.42, 1.54) 0.79 (0.41, 1.52) 
             [recruited wave 3 v. wave 1 (ref)] 3 0.86 (0.54, 1.39) 0.85 (0.53, 1.38) 
             [recruited wave 2 v. wave 1 (ref)] 4 1.49 (0.96, 2.33) 1.47 (0.95, 2.27) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 5 1.02 (0.68, 1.53) 1.01 (0.67, 1.53) 
                  [wave-pair 3 v. wave-pair 2 (ref)] 6 0.98 (0.68, 1.42) 0.97 (0.68, 1.40) 
Demographic variables 
Sex [ref=male]  7 0.91 (0.58, 1.44) 0.89 (0.54, 1.47) 
Age group [55+ v. 18-24 (ref)]] 8 2.80 (0.84, 9.35) 2.90 (0.91, 9.25) 
                   [40-54  v. 18-24 (ref)]] 9 1.74 (0.46, 6.66) 1.83 (0.51, 6.59) 
                   [25-39 v. 18-24 (ref)]] 10 1.48 (0.33, 6.62) 1.55 (0.37, 6.50) 
Urban/rural status [ref=rural] 11 1.13 (0.72, 1.79) 1.14 (0.72, 1.80) 
Education [high v. low (ref)]] 12 1.63 (0.62, 4.28) 1.64 (0.63, 4.28) 
                   [moderate v. low (ref)]] 13 1.24 (0.60, 2.58) 1.25 (0.61, 2.57) 
Income [high v. low (ref)]] 14 0.96 (0.61, 1.52) 0.97 (0.62, 1.53) 
              [moderate v. low (ref)]] 15 1.00 (0.71, 1.41) 1.00 (0.71, 1.40) 
Smoking-related variables 
Smoking frequency [Non-daily v. daily (ref)]] 16 2.24 (1.53, 3.30)*** 2.26 (1.55, 3.30)*** 
Smoking Intensity   [6-14 v. <5 cigs/day (ref)] 17 0.81 (0.53, 1.25) 0.81 (0.53, 1.23) 
                                  [15+ v. <5 cigs/day (ref)] 18 0.70 (0.54, 0.91) 0.70 (0.54, 0.91)* 
Type of cigarette        [FM+RYO v. FM (ref)]] 19 0.70 (0.44, 1.11) 0.69 (0.44, 1.09) 
                                     [RYO v. FM (ref)]] 20 0.78 (0.62, 0.98)** 0.74 (0.59, 0.94)*** 
Noticed anti-smoking campaign 21 1.57 (0.80, 3.07) 1.59 (0.82, 3.08) 
Self-efficacy [high v. low (ref)] 22 1.79 (1.34, 2.40)*** 1.82 (1.36, 2.42)*** 
aPrimary predictor variable is label salience dichotomized as salience v. no salience [ref]  
bPrimary predictor variable is label salience dichotomized as high salience v. low salience [ref] 
cModels adjusted for wave-pair, cohort, sex, age group, urban/rural status, education, income, smoking 
frequency, daily smoking intensity, type of cigarette smoked, noticed anti-smoking campaign, and self-
efficacy 
*p<0.05; **p<0.01; ***p<0.001 
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Table 4.7.f. Independent effects of covariates on quit because of label among all adult smokers in 
Thailandc 
  Model 1a Model 2b 
Constant  0 5.00 (2.25, 11.11) 6.24 (2.61, 14.88) 
Label salience  1 1.62 (1.15, 2.29)** 1.36 (1.00, 1.86)* 
Cohort [recruited wave 4 v. wave 1 (ref)] 2 0.66 (0.30, 1.41) 0.68 (0.32, 1.45) 
             [recruited wave 3 v. wave 1 (ref)] 3 1.46 (1.00, 2.13) 1.48 (0.99, 2.20) 
             [recruited wave 2 v. wave 1 (ref)] 4 0.82 (0.60, 1.13) 0.83 (0.60, 1.13) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 5 0.70 (0.53, 0.91)* 0.72 (0.54, 0.95) 
                  [wave-pair 3 v. wave-pair 2 (ref)] 6 0.80 (0.50, 1.29) 0.83 (0.52, 1.31) 
Demographic variables 
Sex [ref=male]  7 0.38 (0.18, 0.80)** 0.38 (0.18, 0.78)** 
Age group [55+ v. 18-24 (ref)]] 8 0.87 (0.46, 1.63) 0.86 (0.46, 1.60) 
                   [40-54  v. 18-24 (ref)]] 9 1.70 (1.05, 2.76)** 1.69 (1.06, 2.71)** 
                   [25-39 v. 18-24 (ref)]] 10 1.48 (0.89, 2.45) 1.48 (0.91, 2.42) 
Urban/rural status [ref=rural] 11 1.16 (0.79, 1.69) 1.16 (0.80, 1.69) 
Education [high v. low (ref)]] 12 0.95 (0.44, 2.05) 0.96 (0.45, 2.07) 
                   [moderate v. low (ref)]] 13 0.82 (0.44, 1.51) 0.84 (0.46, 1.53) 
Income [high v. low (ref)]] 14 0.80 (0.50, 1.28) 0.81 (0.51, 1.29) 
              [moderate v. low (ref)]] 15 0.87 (0.65, 1.17) 0.87 (0.65, 1.16) 
Smoking-related variables 
Smoking frequency [Non-daily v. daily (ref)]] 16 3.91 (1.87, 8.14)*** 3.96 (1.90, 8.24)*** 
Smoking Intensity   [6-14 v. <5 cigs/day (ref)] 17 0.53 (0.37, 0.77)** 0.53 (0.36, 0.77)** 
                                  [15+ v. <5 cigs/day (ref)] 18 0.64 (0.48, 0.87)** 0.64 (0.47, 0.86)** 
Type of cigarette        [FM+RYO v. FM (ref)]] 19 1.25 (0.88, 1.78) 1.28 (0.89, 1.82) 
                                     [RYO v. FM (ref)]] 20 1.64 (1.27, 2.14)** 1.71 (1.35, 2.17)** 
Noticed anti-smoking campaign 21 1.35 (0.69, 2.65) 1.33 (0.69, 2.60) 
Self-efficacy [high v. low (ref)] 22 1.52 (1.13, 2.05)** 1.49 (1.12, 1.98)** 
aPrimary predictor variable is label salience dichotomized as salience v. no salience [ref]  
bPrimary predictor variable is label salience dichotomized as high salience v. low salience [ref] 
cModels adjusted for wave-pair, cohort, sex, age group, urban/rural status, education, income, smoking 
frequency, daily smoking intensity, type of cigarette smoked, noticed anti-smoking campaign, and self-
efficacy 
*p<0.05; **p<0.01; ***p<0.001 
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Table 4.8.a. Independent effects of covariates on high intensity smoking among adult male 
smokers in Thailandc 
  Model 1a Model 2b 
Constant  0 0.76 (0.22, 2.68) 0.76 (0.20, 2.95) 
Label salience  1 1.00 (0.72, 1.37) 1.00 (0.83, 1.21) 
Cohort [recruited wave 4 v. wave 1 (ref)] 2 0.65 (0.35, 1.21) 0.65 (0.36, 1.20) 
             [recruited wave 3 v. wave 1 (ref)] 3 1.15 (0.86, 1.52) 1.15 (0.86, 1.53) 
             [recruited wave 2 v. wave 1 (ref)] 4 1.44 (0.91, 2.28) 1.44 (0.91, 2.29) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 5 1.00 (0.84, 1.19) 1.00 (0.83, 1.20) 
                  [wave-pair 3 v. wave-pair 2 (ref)] â6 1.06 (0.89, 1.25) 1.06 (0.89, 1.26) 
Demographic variables 
Age group [55+ v. 18-24 (ref)]] 7 1.51 (0.86, 2.65) 1.51 (0.86, 2.65) 
                   [40-54  v. 18-24 (ref)]] 8 2.51 (1.48, 4.26)*** 2.51 (1.48, 4.26)*** 
                   [25-39 v. 18-24 (ref)]] 9 2.49 (1.30, 4.76)*** 2.48 (1.30, 4.76)*** 
Urban/rural status [ref=rural] 10 1.10 (0.70, 1.74) 1.10 (0.70, 1.74) 
Education [high v. low (ref)]] 11 0.96 (0.50, 1.83) 0.95 (0.50, 1.82) 
                   [moderate v. low (ref)]] 12 0.94 (9.57, 1.56) 0.94 (0.57, 1.55) 
Income [high v. low (ref)]] 13 1.41 (1.06, 1.88)* 1.41 (1.06, 1.88)* 
              [moderate v. low (ref)]] 14 1.18 (1.00, 1.40)* 1.18 (0.99, 1.40) 
Smoking-related variables 
Smoking frequency [Non-daily v. daily (ref)]] 15 0.34 (0.18, 0.66)*** 0.34 (0.18, 0.65)*** 
Type of cigarette        [FM+RYO v. FM (ref)]] 16 0.90 (0.68, 1.18) 0.90 (0.68, 1.19) 
                                     [RYO v. FM (ref)]] 17 0.75 (0.53, 1.07) 0.75 (0.52, 1.09) 
Noticed anti-smoking campaign 18 0.81 (0.56, 1.16) 0.81 (0.57, 1.15) 
Self-efficacy [high v. low (ref)] 19 0.73 (0.63, 0.85)*** 0.73 (0.63, 0.85)*** 
aPrimary predictor variable is label salience dichotomized as salience v. no salience [ref]  
bPrimary predictor variable is label salience dichotomized as high salience v. low salience [ref] 
cModels adjusted for wave-pair, cohort, age group, urban/rural status, education, income, smoking 
frequency, type of cigarette smoked, noticed anti-smoking campaign, and self-efficacy 
*p<0.05; **p<0.01; ***p<0.001 
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Table 4.8.b. Independent effects of covariates on reduce smoking intensity among adult male 
smokers in Thailandc 
  Model 1a Model 2b 
Constant  0 5.68 (1.04, 36.03) 9.62 (1.31, 37.53) 
Label salience  1 1.56 (0.64, 3.82) 1.30 (0.80, 2.12) 
Cohort [recruited wave 4 v. wave 1 (ref)] 2 1.29 (0.28, 5.93) 1.32 (0.29, 6.07) 
             [recruited wave 3 v. wave 1 (ref)] 3 1.04 (0.47, 2.27) 1.03 (0.47, 2.27) 
             [recruited wave 2 v. wave 1 (ref)] 4 2.14 (1.10, 4.17) 2.14 (1.08, 4.21)* 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 5 1.46 (0.60, 3.55) 1.47 (0.60, 3.59) 
                  [wave-pair 3 v. wave-pair 2 (ref)] 6 1.45 (0.70, 3.00) 1.50 (0.72, 3.13) 
Demographic variables 
Age group [55+ v. 18-24 (ref)]] 7 8.70 (2.15, 35.21)*** 8.47 (2.10, 34.08)** 
                   [40-54  v. 18-24 (ref)]] 8 2.68 (0.87, 8.19) 2.57 (0.86, 7.71) 
                   [25-39 v. 18-24 (ref)]] 9 1.53 (0.63, 3.70) 1.48 (0.61, 3.62) 
Urban/rural status [ref=rural] 10 1.24 (0.74, 2.06) 1.26 (0.75, 2.11) 
Education [high v. low (ref)]] 11 0.08 (0.01, 1.31) 0.08 (0.01, 1.31) 
                   [moderate v. low (ref)]] 12 0.09 (0.01, 0.93) 0.09 (0.01, 0.94)* 
Income [high v. low (ref)]] 13 1.20 (0.62, 2.30) 1.22 (0.63, 2.39) 
              [moderate v. low (ref)]] 14 0.96 (0.50, 1.84) 0.96 (0.49, 1.86) 
Smoking-related variables 
Smoking frequency [Non-daily v. daily (ref)]] 15 3.65 (1.33, 10.03)** 3.69 (1.41, 9.69)** 
Type of cigarette        [FM+RYO v. FM (ref)]] 16 0.99 (0.56, 1.76) 0.99 (0.57, 1.74) 
                                     [RYO v. FM (ref)]] 17 3.38 (1.75, 6.53)*** 3.51 (1.81, 6.82)*** 
Noticed anti-smoking campaign 18 1.29 (0.37, 4.45) 1.28 (0.37, 4.45) 
Self-efficacy [high v. low (ref)] 19 1.69 (0.93, 3.07) 1.64 (0.8, 3.08) 
aPrimary predictor variable is label salience dichotomized as salience v. no salience [ref]  
bPrimary predictor variable is label salience dichotomized as high salience v. low salience [ref] 
cModels adjusted for wave-pair, cohort, age group, urban/rural status, education, income, smoking 
frequency, type of cigarette smoked, noticed anti-smoking campaign, and self-efficacy 
*p<0.05; **p<0.01; ***p<0.001 
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Table 4.8.c. Independent effects of covariates on plan to quit among adult male smokers in 
Thailandc 
  Model 1a Model 2b 
Constant  0 0.10 (0.04, 0.31) 0.11 (0.04, 0.32) 
Label salience  1 1.13 (0.79, 1.62) 1.11 (0.85, 1.45) 
Cohort [recruited wave 4 v. wave 1 (ref)] 2 1.59 (1.00, 2.53) 1.62 (1.01, 2.59)* 
             [recruited wave 3 v. wave 1 (ref)] 3 0.98 (0.74, 1.31) 0.99 (0.74, 1.33) 
             [recruited wave 2 v. wave 1 (ref)] 4 1.15 (0.94, 1.40) 1.15 (0.95, 1.40) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 5 0.85 (0.65, 1.10) 0.85 (0.65, 1.11) 
                  [wave-pair 3 v. wave-pair 2 (ref)] â6 1.18 (0.83, 1.68) 1.19 (0.83, 1.71) 
Demographic variables 
Age group [55+ v. 18-24 (ref)]] 7 1.43 (0.77, 2.64) 1.42 (0.76, 2.64) 
                   [40-54  v. 18-24 (ref)]] 8 1.25 (0.68, 2.30) 1.24 (0.66, 2.30) 
                   [25-39 v. 18-24 (ref)]] 9 0.96 (0.57, 1.61) 0.95 (0.57, 1.60) 
Urban/rural status [ref=rural] 10 1.33 (0.95, 1.85) 1.33 (0.96, 1.85) 
Education [high v. low (ref)]] 11 0.77 (0.40, 1.50) 0.78 (0.40, 1.50) 
                   [moderate v. low (ref)]] 12 0.73 (0.45, 1.18) 0.73 (0.45, 1.20) 
Income [high v. low (ref)]] 13 0.75 (0.50, 1.11) 0.75 (0.50, 1.12) 
              [moderate v. low (ref)]] 14 0.74 (0.59, 0.91)* 0.74 (0.60, 0.91)* 
Smoking-related variables 
Smoking frequency [Non-daily v. daily (ref)]] 15 2.22 (1.35, 3.65)*** 2.24 (1.35, 3.72)* 
Smoking Intensity   [6-14 v. <5 cigs/day (ref)] 16 0.67 (0.47, 0.96) 0.67 (0.47, 0.96) 
                                  [15+ v. <5 cigs/day (ref)] 17 0.91 (0.73, 1.13) 0.91 (0.73, 1.13) 
Type of cigarette        [FM+RYO v. FM (ref)]] 18 1.15 (0.86, 1.55) 1.16 (0.86, 1.56) 
                                     [RYO v. FM (ref)]] 19 0.96 (0.70, 1.31) 0.97 (0.71, 1.34) 
Noticed anti-smoking campaign 20 2.03 (1.10, 3.75)* 2.01 (1.08, 3.76)* 
Self-efficacy [high v. low (ref)] 21 1.75 (1.48, 2.06)*** 1.73 (1.46, 2.05)* 
aPrimary predictor variable is label salience dichotomized as salience v. no salience [ref]  
bPrimary predictor variable is label salience dichotomized as high salience v. low salience [ref] 
cModels adjusted for wave-pair, cohort, sex, age group, urban/rural status, education, income, smoking 
frequency, daily smoking intensity, type of cigarette smoked, noticed anti-smoking campaign, and self-
efficacy 
*p<0.05; **p<0.01; ***p<0.001 
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Table 4.8.d. Independent effects of covariates on quit attempts among adult male smokers in 
Thailandc 
  Model 1a Model 2b 
Constant  0 4.55 (2.36, 8.80) 4.32 (2.31, 8.09) 
Label salience  1 1.10 (0.86, 1.41) 1.29 (1.00, 1.66)* 
Cohort [recruited wave 4 v. wave 1 (ref)] 2 0.99 (0.62, 1.61) 1.02 (0.63, 1.65) 
             [recruited wave 3 v. wave 1 (ref)] 3 0.95 (0.66, 1.37) 0.97 (0.67, 1.41) 
             [recruited wave 2 v. wave 1 (ref)] 4 0.94 (0.78, 1.13) 0.95 (0.78, 1.15) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 5 0.61 (0.49, 0.75)*** 0.61 (0.50, 0.74)*** 
                  [wave-pair 3 v. wave-pair 2 (ref)] 6 0.63 (0.46, 0.86)*** 0.63 (0.46, 0.87)*** 
Demographic variables 
Age group [55+ v. 18-24 (ref)]] 7 0.96 (0.60, 1.52) 0.95 (0.60, 1.49) 
                   [40-54  v. 18-24 (ref)]] 8 1.10 (0.71, 1.71) 1.07 (0.70, 1.64) 
                   [25-39 v. 18-24 (ref)]] 9 0.91 (0.57, 1.46) 0.90 (0.57, 1.42) 
Urban/rural status [ref=rural] 10 1.36 (0.95, 1.95) 1.37 (0.96, 1.95) 
Education [high v. low (ref)]] 11 0.61 (0.32, 1.18) 0.60 (0.32, 1.14) 
                   [moderate v. low (ref)]] 12 0.68 (0.41, 1.13) 0.67 (0.41, 1.11) 
Income [high v. low (ref)]] 13 1.05 (0.65, 1.69) 1.06 (0.66, 1.71) 
              [moderate v. low (ref)]] 14 0.74 (0.60, 0.92)** 0.75 (0.60, 0.92)** 
Smoking-related variables 
Smoking frequency [Non-daily v. daily (ref)]] 15 2.87 (1.87, 4.41)*** 2.90 (1.89, 4.45)*** 
Smoking Intensity   [6-14 v. <5 cigs/day (ref)] 16 0.44 (0.35, 0.56)*** 0.45 (0.35, 0.57)*** 
                                  [15+ v. <5 cigs/day (ref)] 17 0.64 (0.52, 0.80)*** 0.64 (0.52, 0.80)*** 
Type of cigarette        [FM+RYO v. FM (ref)]] 18 1.00 (0.78, 1.29) 1.02 (0.78, 1.31) 
                                     [RYO v. FM (ref)]] 19 0.85 (0.64, 1.13) 0.89 (0.67, 1.18) 
Noticed anti-smoking campaign 20 1.39 (0.88, 2.21) 1.36 (0.85, 2.18) 
Self-efficacy [high v. low (ref)] 21 1.18 (0.93, 1.51) 1.16 (0.91, 1.47) 
aPrimary predictor variable is label salience dichotomized as salience v. no salience [ref]  
bPrimary predictor variable is label salience dichotomized as high salience v. low salience [ref] 
cModels adjusted for wave-pair, cohort, sex, age group, urban/rural status, education, income, smoking 
frequency, daily smoking intensity, type of cigarette smoked, noticed anti-smoking campaign, and self-
efficacy 
*p<0.05; **p<0.01; ***p<0.001 
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Table 4.8.e. Independent effects of covariates on cessation among adult male smokers in 
Thailandc 
  Model 1a Model 2b 
Constant  0 0.03 (0.01, 0.12) 0.03 (0.01, 0.15) 
Label salience  1 0.96 (0.56, 1.63) 0.85 (0.65, 1.13) 
Cohort [recruited wave 4 v. wave 1 (ref)] 2 0.81 (0.41, 1.60) 0.79 (0.40, 1.58) 
             [recruited wave 3 v. wave 1 (ref)] 3 0.84 (0.52, 1.35) 0.83 (0.52, 1.34) 
             [recruited wave 2 v. wave 1 (ref)] 4 1.49 (0.95, 2.35) 1.47 (0.95, 2.29) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 5 1.05 (0.69, 1.58) 1.04 (0.69, 1.58) 
                  [wave-pair 3 v. wave-pair 2 (ref)] 6 1.01 (0.71, 1.44) 1.01 (0.71, 1.42) 
Demographic variables 
Age group [55+ v. 18-24 (ref)]] 7 2.83 (0.86, 9.32) 2.91 (0.93, 9.14) 
                   [40-54  v. 18-24 (ref)]] 8 1.72 (0.45, 6.50) 1.79 (0.50, 6.39) 
                   [25-39 v. 18-24 (ref)]] 9 1.45 (0.33, 6.46) 1.50 (0.36, 6.30) 
Urban/rural status [ref=rural] 10 1.12 (0.70, 1.79) 1.12 (0.70, 1.80) 
Education [high v. low (ref)]] 11 1.59 (0.61, 4.10) 1.59 (0.62, 4.08) 
                   [moderate v. low (ref)]] 12 1.20 (0.58, 2.49) 1.20 (0.59, 2.46) 
Income [high v. low (ref)]] 13 0.96 (0.60, 1.54) 0.97 (0.61, 1.55) 
              [moderate v. low (ref)]] 14 0.99 (0.70, 1.40) 0.99 (0.70, 1.40) 
Smoking-related variables 
Smoking frequency [Non-daily v. daily (ref)]] 15 2.33 (1.57, 3.45)*** 2.33 (1.58, 3.44)*** 
Smoking Intensity   [6-14 v. <5 cigs/day 
(ref)] 
16 0.81 (0.52, 1.27) 0.81 (0.52, 1.26) 
                                  [15+ v. <5 cigs/day (ref)] 17 0.71 (0.54, 0.94) 0.71 (0.54, 0.94) 
Type of cigarette        [FM+RYO v. FM (ref)]] 18 0.72 (0.45, 1.14) 0.71 (0.45, 1.12) 
                                     [RYO v. FM (ref)]] 19 0.78 (0.62, 0.98)** 0.75 (0.59, 0.96)* 
Noticed anti-smoking campaign 20 1.55 (0.78, 3.09) 1.57 (0.80, 3.09) 
Self-efficacy [high v. low (ref)] 21 1.75 (1.30, 2.37)*** 1.78 (1.33, 2.38)*** 
aPrimary predictor variable is label salience dichotomized as salience v. no salience [ref]  
bPrimary predictor variable is label salience dichotomized as high salience v. low salience [ref] 
cModels adjusted for wave-pair, cohort, sex, age group, urban/rural status, education, income, smoking 
frequency, daily smoking intensity, type of cigarette smoked, noticed anti-smoking campaign, and self-
efficacy 
*p<0.05; **p<0.01; ***p<0.001 
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Table 4.8.f. Independent effects of covariates on quit because of label among adult male smokers 
in Thailandc 
 
  Model 1a Model 2b 
Constant  0 4.68 (2.16, 10.16) 1.26 (0.87, 1.82) 
Label salience  1 1.65 (1.17, 2.33)** 1.33 (1.01, 1.77)* 
Cohort [recruited wave 4 v. wave 1 (ref)] 2 0.59 (0.26, 1.34) 0.61 (0.27, 1.38) 
             [recruited wave 3 v. wave 1 (ref)] 3 1.50 (1.02, 2.22)* 1.51 (1.01, 2.26) 
             [recruited wave 2 v. wave 1 (ref)] 4 0.82 (0.60, 1.11) 0.81 (0.60, 1.11) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 5 0.72 (0.56, 0.94)* 0.75 (0.57, 0.98) 
                  [wave-pair 3 v. wave-pair 2 (ref)] 6 0.85 (0.58, 1.26) 0.89 (0.61, 1.29) 
Demographic variables 
Age group [55+ v. 18-24 (ref)]] 7 0.84 (0.43, 1.64) 0.84 (0.44, 1.60) 
                   [40-54  v. 18-24 (ref)]] 8 1.79 (1.04, 3.06)** 1.78 (1.06, 2.99)** 
                   [25-39 v. 18-24 (ref)]] 9 1.43 (0.86, 2.37) 1.43 (0.88, 2.34) 
Urban/rural status [ref=rural] 10 1.17 (0.77, 1.78) 1.18 (0.78, 1.79) 
Education [high v. low (ref)]] 11 0.97 (0.43, 2.17) 0.98 (0.44, 2.18) 
                   [moderate v. low (ref)]] 12 0.86 (0.46, 1.63) 0.88 (0.47, 1.65) 
Income [high v. low (ref)]] 13 0.84 (0.51, 1.39) 0.85 (0.52, 1.40) 
              [moderate v. low (ref)]] 14 0.90 (0.62, 1.29) 0.89 (0.62, 1.28) 
Smoking-related variables 
Smoking frequency [Daily v. non-daily (ref)]] 15 3.74 (1.81, 7.76)*** 3.81 (1.83, 7.92) 
Smoking Intensity   [6-14 v. <5 cigs/day (ref)] 16 0.48 (0.32, 0.70)** 0.48 (0.32, 0.70)*** 
                                  [15+ v. <5 cigs/day (ref)] 17 0.57 (0.42, 0.77)** 0.56 (0.42, 0.76)*** 
Type of cigarette        [FM+RYO v. FM (ref)]] 18 1.23 (0.85, 1.78) 1.26 (0.87, 1.82) 
                                     [RYO v. FM (ref)]] 19 1.75 (1.36, 2.26)*** 1.80 (1.41, 2.31)*** 
Noticed anti-smoking campaign 20 1.41 (0.72, 2.76) 1.40 (0.72, 2.71) 
Self-efficacy [high v. low (ref)] 21 1.46 (1.08, 1.97)* 1.42 (1.06, 1.90)* 
aPrimary predictor variable is label salience dichotomized as salience v. no salience [ref]  
bPrimary predictor variable is label salience dichotomized as high salience v. low salience [ref] 
cModels adjusted for wave-pair, cohort, sex, age group, urban/rural status, education, income, smoking 
frequency, daily smoking intensity, type of cigarette smoked, noticed anti-smoking campaign, and self-
efficacy 
*p<0.05; **p<0.01; ***p<0.001 
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Table 4.9.a. Independent effects of covariates on high smoking intensity among adult male 
smokers in Thailand and Malaysiac 
  Model 1a Model 2b 
Constant  0 0.36 (0.17, 0.78) 0.34 (0.16, 0.75) 
Label salience  1 0.93 (0.68, 1.27) 0.99 (0.83, 1.17) 
Country [Thailand v. Malaysia (ref)] 2 0.95 (0.72, 1.25) 0.95 (0.72, 1.25) 
Cohort [recruited wave 4 v. wave 1 (ref)] 3 1.12 (0.72, 1.76) 1.12 (0.72, 1.76) 
             [recruited wave 3 v. wave 1 (ref)] 4 1.22 (0.96, 1.56) 1.22 (0.96, 1.56) 
             [recruited wave 2 v. wave 1 (ref)] 5 1.33 (0.93, 1.90) 1.33 (0.93, 1.90) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 6 0.96 (0.82, 1.13) 0.96 (0.81, 1.14) 
                  [wave-pair 3 v. wave-pair 2 (ref)] 7 1.06 (0.90, 1.24) 1.05 (0.89, 1.24) 
Demographic variables 
Age group [55+ v. 18-24 (ref)]] 8 1.06 (0.70, 1.63) 1.06 (0.70, 1.63) 
                   [40-54  v. 18-24 (ref)]] 9 1.80 (1.21, 2.69)*** 1.80 (1.20, 2.70)*** 
                   [25-39 v. 18-24 (ref)]] 10 1.59 (1.07, 2.35)*** 1.58 (1.07, 2.35)*** 
Urban/rural status [ref=rural] 11 1.06 (0.77, 1.45) 1.06 (0.77, 1.45) 
Education [high v. low (ref)]] â12 1.06 (0.61, 1.86) 1.06 (0.61, 1.84) 
                   [moderate v. low (ref)]] 13 1.03 (0.66, 1.62) 1.03 (0.66, 1.61) 
Income [high v. low (ref)]] 14 1.34 (1.08, 1.66)* 1.34 (1.08, 1.66)* 
              [moderate v. low (ref)]] 15 1.17 (1.00, 1.37) 1.17 (1.00, 1.37) 
Smoking-related variables 
Smoking frequency [Non-daily v. daily (ref)]] 16 0.35 (0.20, 0.62)*** 0.35 (0.20, 0.61)*** 
Type of cigarette        [FM+RYO v. FM (ref)]] 17 0.91 (0.71, 1.18) 0.91 (0.71, 1.17) 
                                     [RYO v. FM (ref)]] 18 0.77 (0.55, 1.06) 0.77 (0.55, 1.08) 
Noticed anti-smoking campaign 19 0.90 (0.64, 1.25) 0.89 (0.64, 1.25) 
Self-efficacy [high v. low (ref)] 20 0.70 (0.60, 0.81)*** 0.70 (0.60, 0.81)*** 
aPrimary predictor variable is label salience dichotomized as salience v. no salience [ref]  
bPrimary predictor variable is label salience dichotomized as high salience v. low salience [ref] 
cModels adjusted for wave-pair, cohort, sex, age group, urban/rural status, education, income, smoking 
frequency, daily smoking intensity, type of cigarette smoked, noticed anti-smoking campaign, and self-
efficacy 
*p<0.05; **p<0.01; ***p<0.001 
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Table 4.9.b. Independent effects of covariates on reduce smoking intensity among adult male 
smokers in Thailand and Malaysiac 
  Model 1a Model 2b 
Constant  0 8.55 (5.67, 15.64) 16.59 (6.16, 29.40) 
Label salience  1 1.40 (0.64, 3.10) 1.15 (0.74, 1.77) 
Country [Thailand v. Malaysia (ref)] 2 0.33 (0.14, 0.80)* 0.33 (0.13, 0.80)* 
Cohort [recruited wave 4 v. wave 1 (ref)] 3 1.63 (0.60, 4.43) 1.60 (0.59, 4.34) 
             [recruited wave 3 v. wave 1 (ref)] 4 1.13 (0.56, 2.28) 1.12 (0.55, 2.27) 
             [recruited wave 2 v. wave 1 (ref)] 5 2.05 (1.12, 3.77) 2.04 (1.11, 3.76) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 6 1.34 (0.57, 3.12) 1.36 (0.58, 3.17) 
                  [wave-pair 3 v. wave-pair 2 (ref)] 7 1.42 (0.68, 2.95) 1.44 (0.68, 3.05) 
Demographic variables 
Age group [55+ v. 18-24 (ref)]] 8 7.91 (2.56, 24.40)** 7.78 (2.50, 24.25)*** 
                   [40-54  v. 18-24 (ref)]] 9 3.02 (1.18, 7.71)** 2.96 (1.18, 7.45)*** 
                   [25-39 v. 18-24 (ref)]] 10 1.83 (0.97, 3.47) 1.81 (0.94, 3.45) 
Urban/rural status [ref=rural] 11 1.38 (0.87, 2.18) 1.40 (0.88, 2.21) 
Education [high v. low (ref)]] 12 0.08 (0.01, 0.96) 0.08 (0.01. 0.96) 
                   [moderate v. low (ref)]] 13 0.09 (0.01, 0.78) 0.09 (0.01, 0.79) 
Income [high v. low (ref)]] 14 1.02 (0.57, 1.81) 1.03 (0.57, 1.84) 
              [moderate v. low (ref)]] 15 0.99 (0.52, 1.88) 0.99 (0.52, 1.89) 
Smoking-related variables 
Smoking frequency [Non-daily v. daily (ref)]] 16 5.62 (1.96, 16.08)*** 5.63 (2.02, 15.72)*** 
Type of cigarette        [FM+RYO v. FM (ref)]] 17 0.97 (0.55, 1.70) 0.97 (0.56, 1.70) 
                                     [RYO v. FM (ref)]] 18 3.29 (1.69, 6.37)** 3.34 (1.71, 6.55)*** 
Smoking Intensity   [6-14 v. <5 cigs/day (ref)] 19 0.65 (0.27, 1.56) 0.65 (0.27, 1.56) 
                                  [15+ v. <5 cigs/day (ref)] 20 1.70 (0.69, 4.19) 1.69 (0.69, 4.19) 
Noticed anti-smoking campaign 21 1.17 (0.42, 3.27) 1.16 (0.41, 3.29) 
Self-efficacy [high v. low (ref)] 22 1.72 (0.97, 3.04) 1.69 (0.93, 3.07) 
aPrimary predictor variable is label salience dichotomized as salience v. no salience [ref]  
bPrimary predictor variable is label salience dichotomized as high salience v. low salience [ref] 
cModels adjusted for wave-pair, cohort, age group, urban/rural status, education, income, smoking 
frequency, type of cigarette smoked, noticed anti-smoking campaign, and self-efficacy 
*p<0.05; **p<0.01; ***p<0.001 
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Table 4.9.c. Independent effects of covariates on plan to quit among adult male smokers in 
Thailand and Malaysiac 
  Model 1a Model 2b 
Constant  0 0.34 (0.14, 0.78) 0.35 (0.16, 0.78) 
Label salience  1 1.12 (0.77, 1.63) 1.17 (0.92, 1.48) 
Country [Thailand v. Malaysia (ref)] 2 0.47 (0.33, 0.66)*** 0.46 (0.32, 0.65)*** 
Cohort [recruited wave 4 v. wave 1 (ref)] 3 2.00 (1.37, 2.93)*** 2.02 (1.38, 2.96)*** 
             [recruited wave 3 v. wave 1 (ref)] 4 1.22 (0.94, 1.60) 1.24 (0.94, 1.62) 
             [recruited wave 2 v. wave 1 (ref)] 5 1.22 (1.00, 1.48) 1.23 (1.01, 1.49) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 6 0.81 (0.63, 1.04) 0.81 (0.63, 1.05) 
                  [wave-pair 3 v. wave-pair 2 (ref)] 7 1.14 (0.81, 1.60) 1.15 (0.81, 1.63) 
Demographic variables 
Age group [55+ v. 18-24 (ref)]] 8 1.24 (0.87, 1.76) 1.24 (0.87, 1.76) 
                   [40-54  v. 18-24 (ref)]] 9 1.13 (0.81, 1.56) 1.12 (0.80, 1.56) 
                   [25-39 v. 18-24 (ref)]] 10 0.83 (0.66, 1.04) 0.82 (0.65, 1.04) 
Urban/rural status [ref=rural] 11 1.29 (0.99, 1.68) 1.30 (1.00, 1.69) 
Education [high v. low (ref)]] 12 0.94 (0.57, 1.56) 0.93 (0.56, 1.55) 
                   [moderate v. low (ref)]] 13 0.81 (0.52, 1.56) 0.80 (0.52, 1.24) 
Income [high v. low (ref)]] 14 0.75 (0.55, 1.01) 0.75 (0.56, 1.02) 
              [moderate v. low (ref)]] 15 0.81 (0.66,1.00) 0.81 (0.66, 1.00) 
Smoking-related variables 
Smoking frequency [Non-daily v. daily (ref)]] 16 2.06 (1.35, 3.13)*** 2.09 (1.36, 3.19)** 
Type of cigarette        [FM+RYO v. FM (ref)]] 17 1.15 (0.88, 1.51) 1.15 (0.88, 1.52) 
                                     [RYO v. FM (ref)]] 18 1.04 (0.78, 1.39) 1.06 (0.79, 1.43) 
Smoking Intensity   [6-14 v. <5 cigs/day (ref)] 19 0.64 (0.48, 0.87)** 0.64 (0.47, 0.87)** 
                                  [15+ v. <5 cigs/day (ref)] 20 0.83 (0.66, 1.04) 0.83 (0.66, 1.04) 
Noticed anti-smoking campaign 21 1.41 (0.89, 2.22) 1.38 (0.87, 2.21) 
Self-efficacy [high v. low (ref)] 22 1.53 (1.27, 1.85)*** 1.51 (1.24, 1.84)*** 
aPrimary predictor variable is label salience dichotomized as salience v. no salience [ref]  
bPrimary predictor variable is label salience dichotomized as high salience v. low salience [ref] 
cModels adjusted for wave-pair, cohort, age group, urban/rural status, education, income, smoking 
frequency, type of cigarette smoked, noticed anti-smoking campaign, and self-efficacy 
*p<0.05; **p<0.01; ***p<0.001 
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Table 4.9.d. Independent effects of covariates on quit attempts among adult male smokers in 
Thailand and Malaysiac 
  Model 1a Model 2b 
Constant  0 2.66 (1.31, 5.39) 2.62 (1.30, 5.30) 
Label salience  1 1.08 (0.84, 1.40) 1.25 (1.01, 1.55)* 
Country [Thailand v. Malaysia (ref)] 2 1.41 (1.02, 1.95)* 1.37 (0.99, 1.90) 
Cohort [recruited wave 4 v. wave 1 (ref)] 3 1.87 (1.37, 2.56)*** 1.90 (1.38, 2.60)*** 
             [recruited wave 3 v. wave 1 (ref)] 4 1.06 (0.79, 1.42) 1.08 (0.80, 1.45) 
             [recruited wave 2 v. wave 1 (ref)] 5 1.06 (0.90, 1.25) 1.06 (0.90, 1.26) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 6 0.56 (0.46, 0.69)*** 0.57 (0.46, 0.69)*** 
                  [wave-pair 3 v. wave-pair 2 (ref)] 7 0.62 (0.46, 0.82)*** 0.62 (0.47, 0.83)*** 
Demographic variables 
Age group [55+ v. 18-24 (ref)]] 8 0.81 (0.60, 1.11) 0.81 (0.59, 1.10) 
                   [40-54  v. 18-24 (ref)]] 9 0.95 (0.73, 1.22) 0.93 (0.72, 1.20) 
                   [25-39 v. 18-24 (ref)]] 10 0.75 (0.58, 0.97)* 0.74 (0.57, 0.97)* 
Urban/rural status [ref=rural] 11 1.42 (1.07, 1.87)* 1.42 (1.07, 1.88)* 
Education [high v. low (ref)]] 12 0.93 (0.56, 1.55) 0.91 (0.56, 1.49) 
                   [moderate v. low (ref)]] 13 0.82 (0.53, 1.26) 0.80 (0.53, 1.23) 
Income [high v. low (ref)]] 14 0.99 (0.77, 1.27) 1.00 (0.71, 1.41) 
              [moderate v. low (ref)]] 15 0.81 (0.67, 0.98)* 0.82 (0.68, 0.98)* 
Smoking-related variables 
Smoking frequency [Non-daily v. daily (ref)]] 16 2.93 (2.02, 4.26)*** 2.98 (2.05, 4.33)*** 
Type of cigarette        [FM+RYO v. FM (ref)]] 17 1.16 (0.93, 1.45) 1.17 (0.93, 1.47) 
                                     [RYO v. FM (ref)]] 18 0.99 (0.77, 1.27) 1.03 (0.81, 1.31) 
Smoking Intensity   [6-14 v. <5 cigs/day (ref)] 19 0.46 (0.37, 0.57)*** 0.46 (0.37, 0.57)*** 
                                  [15+ v. <5 cigs/day (ref)] 20 0.60 (0.47, 0.77)*** 0.61 (0.48, 0.77)*** 
Noticed anti-smoking campaign 21 1.40 (0.93, 2.10) 1.37 (0.91, 2.07) 
Self-efficacy [high v. low (ref)] 22 1.16 (0.94, 1.43) 1.13 (0.92, 1.40) 
aPrimary predictor variable is label salience dichotomized as salience v. no salience [ref]  
bPrimary predictor variable is label salience dichotomized as high salience v. low salience [ref] 
cModels adjusted for wave-pair, cohort, age group, urban/rural status, education, income, smoking 
frequency, type of cigarette smoked, noticed anti-smoking campaign, and self-efficacy 
*p<0.05; **p<0.01; ***p<0.001 
 
 
 
 
 
 
 
 
 
 141 
 
Table 4.9.e. Independent effects of covariates on cessation among adult male smokers in Thailand 
and Malaysiac 
  Model 1a Model 2b 
Constant  0 0.08 (0.03, 0.21) 0.10 (0.04, 0.25) 
Label salience  1 1.10 (0.68, 1.79) 0.84 (0.65, 1.08) 
Country [Thailand v. Malaysia (ref)] 2 0.62 (0.42, 0.92)* 0.63 (0.42, 0.94)* 
Cohort [recruited wave 4 v. wave 1 (ref)] 3 0.86 (0.56, 1.33) 0.86 (0.56, 1.31) 
             [recruited wave 3 v. wave 1 (ref)] 4 0.79 (0.52, 1.19) 0.78 (0.52, 1.18) 
             [recruited wave 2 v. wave 1 (ref)] 5 1.36 (0.90, 2.06) 1.34 (0.89, 2.02) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 6 1.06 (0.72, 1.56) 1.05 (0.71, 1.56) 
                  [wave-pair 3 v. wave-pair 2 (ref)] 7 1.03 (0.74, 1.44) 1.02 (0.73, 1.42) 
Demographic variables 
Age group [55+ v. 18-24 (ref)]] 8 2.17 (1.19, 3.97)*** 2.21 (1.23, 3.98)*** 
                   [40-54  v. 18-24 (ref)]] 9 1.33 (0.67, 2.63) 1.37 (0.72, 2.64) 
                   [25-39 v. 18-24 (ref)]] 10 1.10 (0.56, 2.18) 1.13 (0.58, 2.17) 
Urban/rural status [ref=rural] 11 1.05 (0.74, 1.49) 1.05 (0.74, 1.50) 
Education [high v. low (ref)]] 12 1.68 (0.81, 3.48) 1.71 (0.82, 3.56) 
                   [moderate v. low (ref)]] 13 1.14 (0.61, 2.14) 1.16 (0.62, 2.16) 
Income [high v. low (ref)]] 14 0.83 (0.55, 1.27) 0.84 (0.55, 1.27) 
              [moderate v. low (ref)]] 15 1.04 (0.77, 1.39) 1.03 (0.77, 1.39) 
Smoking-related variables 
Smoking frequency [Non-daily v. daily (ref)]] 16 2.22 (1.52, 3.24)*** 2.23 (1.53, 3.24)*** 
Type of cigarette        [FM+RYO v. FM (ref)]] 17 0.79 (0.52, 1.22) 0.79 (0.51, 1.21) 
                                     [RYO v. FM (ref)]] 18 0.85 (0.66, 1.08) 0.81 (0.63, 1.05) 
Smoking Intensity   [6-14 v. <5 cigs/day (ref)] 19 0.83 (0.57, 1.21) 0.82 (0.56, 1.20) 
                                  [15+ v. <5 cigs/day (ref)] 20 0.74 (0.54, 1.01) 0.73 (0.53, 1.01) 
Noticed anti-smoking campaign 21 1.28 (0.74, 2.21) 1.30 (0.76, 2.23) 
Self-efficacy [high v. low (ref)] 22 1.60 (1.26, 2.04)*** 1.63 (1.29, 2.06)*** 
aPrimary predictor variable is label salience dichotomized as salience v. no salience [ref]  
bPrimary predictor variable is label salience dichotomized as high salience v. low salience [ref] 
cModels adjusted for wave-pair, cohort, age group, urban/rural status, education, income, smoking 
frequency, type of cigarette smoked, noticed anti-smoking campaign, and self-efficacy 
*p<0.05; **p<0.01; ***p<0.001 
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Table 4.9.f. Independent effects of covariates on quit because of label among adult male smokers 
in Thailand and Malaysiac 
  Model 1a Model 2b 
Constant  0 1.79 (0.81, 3.97) 2.23 (1.01, 4.91) 
Label salience  1 1.35 (0.94, 1.94) 1.07 (0.84, 1.37) 
Country [Thailand v. Malaysia (ref)] 2 3.35 (2.32, 4.81)*** 3.29 (2.29, 4.72)*** 
Cohort [recruited wave 4 v. wave 1 (ref)] 3 0.99 (0.67, 1.46) 0.98 (0.67, 1.45) 
             [recruited wave 3 v. wave 1 (ref)] 4 1.30 (0.96, 1.75) 1.30 (0.96, 1.76) 
             [recruited wave 2 v. wave 1 (ref)] 5 0.83 (0.66, 1.06) 0.83 (0.66, 1.06) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 6 0.69 (0.52, 0.92)* 0.70 (0.53, 0.94)* 
                  [wave-pair 3 v. wave-pair 2 (ref)] 7 0.89 (0.61, 1.32) 0.91 (0.62, 1.33) 
Demographic variables 
Age group [55+ v. 18-24 (ref)]] 8 0.72 (0.43, 1.22) 0.73 (0.43, 1.22) 
                   [40-54  v. 18-24 (ref)]] 9 1.42 (0.98, 2.05) 1.43 (0.99, 2.06) 
                   [25-39 v. 18-24 (ref)]] 10 1.12 (0.85, 1.47) 1.13 (0.86, 1.48) 
Urban/rural status [ref=rural] 11 1.14 (0.88, 1.47) 1.14 (0.89, 1.47) 
Education [high v. low (ref)]] 12 0.72 (0.36, 1.42) 0.72 (0.37, 1.42) 
                   [moderate v. low (ref)]] 13 1.03 (0.57, 1.87) 1.04 (0.58, 1.87) 
Income [high v. low (ref)]] 14 0.96 (0.67, 1.37) 0.96 (0.67, 1.38) 
              [moderate v. low (ref)]] 15 1.06 (0.76, 1.50) 1.06 (0.75, 1.49) 
Smoking-related variables 
Smoking frequency [Non-daily v. daily (ref)]] 16 3.41 (2.12, 5.47)*** 3.44 (2.15, 5.51)*** 
Type of cigarette        [FM+RYO v. FM (ref)]] 17 1.18 (0.85, 1.63) 1.19 (0.86, 1.64) 
                                     [RYO v. FM (ref)]] 18 1.57 (1.19, 2.05)** 1.55 (1.18, 2.05)** 
Smoking Intensity   [6-14 v. <5 cigs/day (ref)] 19 0.47 (0.34, 0.65)*** 0.47 (0.34, 0.64)*** 
                                  [15+ v. <5 cigs/day (ref)] 20 0.61 (0.44, 0.86)*** 0.61 (0.44, 0.85)*** 
Noticed anti-smoking campaign 21 1.35 (0.78, 2.34) 1.36 (0.79, 2.33) 
Self-efficacy [high v. low (ref)] 22 1.27 (1.06, 1.52)* 1.26 (1.05, 1.51)* 
aPrimary predictor variable is label salience dichotomized as salience v. no salience [ref]  
bPrimary predictor variable is label salience dichotomized as high salience v. low salience [ref] 
cModels adjusted for wave-pair, cohort, age group, urban/rural status, education, income, smoking 
frequency, type of cigarette smoked, noticed anti-smoking campaign, and self-efficacy 
*p<0.05; **p<0.01; ***p<0.001 
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Table 4.10.a. Independent effects of covariates on high intensity smoking with the inclusion of an 
interaction term (salience*loosies) among adult smokers in Thailand and Malaysiac 
  Model 1a Model 2b 
Constant  0 1.00 (0.36, 2.78) 1.09 (0.39, 3.01) 
Label salience  1 1.00 (1.00, 1.00) 1.00 (1.00, 1.00) 
Loosies  2 1.00 (1.00, 1.00) 1.00 (1.00, 1.00) 
Label salience (1) * loosies (1) 3 0.37 (0.23, 0.60)*** 0.37 (0.20, 0.66)*** 
Label salience (1) * loosies (0) [ref] 4  1.00 (1.00, 1.00) 1.00 (1.00, 1.00) 
Label salience (0) * loosies (1) 5 0.86 (0.43, 1.69) 0.84 (0.68, 1.05) 
Label salience (0) * loosies (0) 6 1.09 (0.73, 1.64) 0.75 (0.52, 1.09) 
Country [Thailand v. Malaysia (ref)] 7 1.15 (0.86, 1.54) 1.14 (0.85, 1.53) 
Cohort [recruited wave 4 v. wave 1 (ref)] 8 1.04 (0.66, 1.66) 1.05 (0.66, 1.66) 
             [recruited wave 3 v. wave 1 (ref)] 9 1.15 (0.84, 1.56) 1.15 (0.85, 1.57) 
             [recruited wave 2 v. wave 1 (ref)] 10 1.19 (0.81, 1.76) 1.21 (0.82, 1.78) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 11 0.99 (0.77, 1.27) 0.98 (0.76, 1.26) 
                  [wave-pair 3 v. wave-pair 2 (ref)] 12 1.16 (0.92, 1.47) 1.15 (0.91, 1.45) 
Demographic variables 
Sex [ref=male] 13 0.32 (0.15, 0.68)** 0.32 (0.15, 0.68)** 
Age group [55+ v. 18-24 (ref)]] 14 1.03 (0.68, 1.55) 1.02 (0.68, 1.53) 
                   [40-54  v. 18-24 (ref)]] 15 1.66 (1.10, 2.51)* 1.63 (1.08, 2.47)* 
                   [25-39 v. 18-24 (ref)]] 16 1.41 (0.95, 2.10) 1.40 (0.94, 2.08) 
Urban/rural status [ref=rural] 17 1.00 (0.75, 1.34) 1.00 (0.75, 1.34) 
Education [high v. low (ref)]] 18 1.03 (0.57, 1.87) 1.02 (0.57, 1.82) 
                   [moderate v. low (ref)]] 19 0.99 (0.59, 1.64) 0.98 (0.59, 1.62) 
Income [high v. low (ref)]] 20 1.23 (1.00, 1.52) 1.23 (0.99, 1.52) 
              [moderate v. low (ref)]] 21 1.22 (1.02, 1.46)* 1.21 (1.01, 1.46)* 
Smoking-related variables 
Smoking frequency [Non-daily v. daily (ref)]] 22 0.36 (0.20, 0.64)*** 0.36 (0.21, 0.64)*** 
Type of cigarette        [FM+RYO v. FM (ref)]] 23 1.01 (0.76, 1.33) 1.01 (0.77, 1.34) 
                                     [RYO v. FM (ref)]] 24 0.67 (0.47, 0.95)* 0.68 (0.47, 0.98)* 
Noticed anti-smoking campaign 25 1.02 (0.63, 1.64) 1.01 (0.62, 1.62) 
Self-efficacy [high v. low (ref)] 26 0.66 (0.53, 0.81)*** 0.65 (0.53, 0.81)*** 
aPrimary predictor variable is label salience dichotomized as salience v. no salience [ref]  
bPrimary predictor variable is label salience dichotomized as high salience v. low salience [ref] 
cModels adjusted for wave-pair, cohort, age group, urban/rural status, education, income, smoking 
frequency, type of cigarette smoked, noticed anti-smoking campaign, and self-efficacy 
*p<0.05; **p<0.01; ***p<0.001 
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Table 4.10.b. Independent effects of covariates on reduce smoking intensity smoking with the 
inclusion of an interaction term (salience*loosies) among adult smokers in Thailand and Malaysiac 
  Model 1a Model 2b 
Constant  0 2.41 (1.15, 38.24) 4.49 (1.64, 66.32) 
Label salience  1 1.00 (1.00, 1.00) 1.00 (1.00, 1.00) 
Loosies  2 1.00 (1.00, 1.00) 1.00 (1.00, 1.00) 
Label salience (1) * loosies (1) 3 1.33 (0.92, 1.91) 1.31 (0.87, 1.98) 
Label salience (1) * loosies (0) [ref] 4  1.00 (1.00, 1.00) 1.00 (1.00, 1.00) 
Label salience (0) * loosies (1) 5 0.82 (0.64, 2.02) 1.00 (0.68, 1.48) 
Label salience (0) * loosies (0) 6 0.90 (0.53, 1.51) 0.82 (0.64, 1.05) 
Country [Thailand v. Malaysia (ref)] 7 0.30 (0.11, 0.83)* 0.29 (0.11, 0.81)* 
Cohort [recruited wave 4 v. wave 1 (ref)] 8 1.65 (0.60, 4.58) 1.61 (0.58, 4.49) 
             [recruited wave 3 v. wave 1 (ref)] 9 1.35 (0.63, 2.86) 1.31 (0.61, 2.77) 
             [recruited wave 2 v. wave 1 (ref)] 10 1.74 (0.89, 3.41) 1.69 (0.86, 3.32) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 11 1.27 (0.33, 4.83) 1.29 (0.35, 4.73) 
                  [wave-pair 3 v. wave-pair 2 (ref)] 12 1.17 (0.46, 2.99) 1.21 (0.46, 3.13) 
Demographic variables 
Sex [ref=male] 13 3.47 (0.97, 12.48) 3.26 (0.90, 11.87) 
Age group [55+ v. 18-24 (ref)]] 14 6.27 (2.26, 17.40)* 5.95 (2.13, 16.65)* 
                   [40-54  v. 18-24 (ref)]] 15 2.99 (1.35, 6.67)* 2.87 (1.27, 6.48)* 
                   [25-39 v. 18-24 (ref)]] 16 1.72 (0.87, 3.41) 1.67 (0.80, 3.46) 
Urban/rural status [ref=rural] 17 1.35 (0.87, 2.08) 1.35 (0.87, 2.09) 
Education [high v. low (ref)]] 18 0.13 (0.02, 1.05) 0.13 (0.02, 0.95) 
                   [moderate v. low (ref)]] 19 0.14 (0.02, 0.82)* 0.14 (0.03, 0.77)* 
Income [high v. low (ref)]] 20 1.13 (0.66, 1.91) 1.15 (0.6, 2.01) 
              [moderate v. low (ref)]] 21 1.18 (0.72, 1.96) 1.21 (0.72, 2.02) 
Smoking-related variables 
Smoking frequency [Non-daily v. daily (ref)]] 22 3.10 (1.37, 6.99)* 3.20 (1.53, 6.70)* 
Type of cigarette        [FM+RYO v. FM (ref)]] 23 1.04 (0.36, 3.02) 1.04 (0.37, 2.94) 
                                     [RYO v. FM (ref)]] 24 3.22 (1.18, 8.83)* 3.29 (1.22, 8.89)* 
Noticed anti-smoking campaign 25 0.74 (0.20, 2.69) 0.69 (0.20, 2.34) 
Self-efficacy [high v. low (ref)] 26 1.65 (1.01, 2.68)* 1.57 (0.93, 2.66)* 
aPrimary predictor variable is label salience dichotomized as salience v. no salience [ref]  
bPrimary predictor variable is label salience dichotomized as high salience v. low salience [ref] 
cModels adjusted for wave-pair, cohort, age group, urban/rural status, education, income, smoking 
frequency, type of cigarette smoked, noticed anti-smoking campaign, and self-efficacy 
*p<0.05; **p<0.01; ***p<0.001 
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Table 4.10.c. Independent effects of covariates on plan to quit smoking with the inclusion of an 
interaction term (salience*loosies) among adult smokers in Thailand and Malaysiac 
  Model 1a Model 2b 
Constant  0 0.32 (0.10, 1.08) 0.38 (0.10, 1.50) 
Label salience  1 1.00 (1.00, 1.00) 1.06 (0.78, 1.45) 
Loosies  2 1.00 (1.00, 1.00) 1.00 (1.00, 1.00) 
Label salience (1) * loosies (1) 3 1.08 (0.83, 1.42) 1.17 (0.79, 1.73) 
Label salience (1) * loosies (0) [ref] 4 1.00 (1.00, 1.00) 1.00 (1.00, 1.00) 
Label salience (0) * loosies (1) 5 0.68 (0.40, 1.14) 0.96 (0.70, 1.32) 
Label salience (0) * loosies (0) 6 0.94 (0.63, 1.41) 0.93 (0.72, 1.20) 
Country [Thailand v. Malaysia (ref)] 7 0.40 (0.28, 0.57)*** 0.39 (0.27, 0.55)*** 
Cohort [recruited wave 4 v. wave 1 (ref)] 8 2.02 (1.37, 2.98) 2.08 (1.41, 3.06) 
             [recruited wave 3 v. wave 1 (ref)] 9 1.28 (0.95, 1.73) 1.31 (0.96, 1.78) 
             [recruited wave 2 v. wave 1 (ref)] 10 1.31 (1.03, 1.66) 1.35 (1.08, 1.69) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 11 0.67 (0.44, 1.01) 0.71 (0.46, 1.09) 
                  [wave-pair 3 v. wave-pair 2 (ref)] 12 1.05 (0.63, 1.77) 1.13 (0.68, 1.91) 
Demographic variables 
Sex [ref=male] 13 0.96 (0.44, 2.09) 0.90 (0.42, 1.94) 
Age group [55+ v. 18-24 (ref)]] 14 1.40 (0.91, 2.14) 1.37 (0.89, 2.11) 
                   [40-54  v. 18-24 (ref)]] 15 1.10 (0.77, 1.57) 1.08 (0.74, 1.56) 
                   [25-39 v. 18-24 (ref)]] 16 0.85 (0.69, 1.06) 0.84 (0.67, 1.05) 
Urban/rural status [ref=rural] 17 1.27 (0.96, 1.67) 1.28 (0.97, 1.69) 
Education [high v. low (ref)]] 18 0.87 (0.43, 1.77) 0.85 (0.41, 1.72) 
                   [moderate v. low (ref)]] 19 0.76 (0.38, 1.51) 0.74 (0.37, 1.47) 
Income [high v. low (ref)]] 20 0.72 (0.52, 1.00) 0.73 (0.52, 1.00) 
              [moderate v. low (ref)]] 21 0.81 (0.63, 1.03) 0.82 (0.64, 1.04) 
Smoking-related variables 
Smoking frequency [Non-daily v. daily (ref)]] 22 1.59 (1.02, 2.48)* 1.94 (1.14, 3.29)* 
Type of cigarette        [FM+RYO v. FM (ref)]] 23 1.30 (0.91, 1.85) 1.29 (0.90, 1.86) 
                                     [RYO v. FM (ref)]] 24 1.28 (0.91, 1.81) 1.26 (0.88, 1.81) 
Smoking Intensity   [6-14 v. <5 cigs/day (ref)]                                  25 0.68 (0.50, 0.93)* 0.66 (0.48, 0.92)* 
                                  [15+ v. <5 cigs/day (ref)] 26 0.81 (0.63, 1.03) 0.80 (0.62, 1.03) 
Noticed anti-smoking campaign 27 1.06 (0.70, 1.60) 1.01 (0.67, 1.53) 
Self-efficacy [high v. low (ref)] 28 1.55 (1.20, 2.02)** 1.46 (1.13, 1.89)** 
aPrimary predictor variable is label salience dichotomized as salience v. no salience [ref]  
bPrimary predictor variable is label salience dichotomized as high salience v. low salience [ref] 
cModels adjusted for wave-pair, cohort, age group, urban/rural status, education, income, smoking 
frequency, type of cigarette smoked, noticed anti-smoking campaign, and self-efficacy 
*p<0.05; **p<0.01; ***p<0.001 
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Table 4.10.d. Independent effects of covariates on quit attempt with the inclusion of an interaction 
term (salience*loosies) among adult smokers in Thailand and Malaysiac 
  Model 1a Model 2b 
Constant  0 0.95 (0.36, 2.51) 1.01 (0.39, 2.61) 
Label salience  1 1.00 (1.00, 1.00) 1.00 (1.00, 1.00) 
Loosies  2 1.00 (1.00, 1.00) 1.00 (1.00, 1.00) 
Label salience (1) * loosies (1) 3 1.08 (0.83, 1.42) 1.07 (0.79, 1.44) 
Label salience (1) * loosies (0) [ref] 4 1.00 (1.00, 1.00) 1.00 (1.00, 1.00) 
Label salience (0) * loosies (1) 5 0.98 (0.38, 2.52) 1.27 (0.79, 2.03) 
Label salience (0) * loosies (0) 6 0.76 (0.48, 1.22) 1.01 (0.77, 1.31) 
Country [Thailand v. Malaysia (ref)] 7 1.25 (0.93, 1.68) 1.23 (0.91, 1.67) 
Cohort [recruited wave 4 v. wave 1 (ref)] 8 1.99 (1.47, 2.68)*** 2.00 (1.48, 2.70)*** 
             [recruited wave 3 v. wave 1 (ref)] 9 1.13 (0.87, 1.47) 1.13 (0.87, 1.47) 
             [recruited wave 2 v. wave 1 (ref)] 10 1.20 (0.99, 1.47) 1.20 (0.99, 1.46) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 11 0.46 (0.35, 0.60)*** 0.46 (0.35, 0.61)*** 
                  [wave-pair 3 v. wave-pair 2 (ref)] 12 0.62 (0.44, 0.88)*** 0.63 (0.45, 0.88)*** 
Demographic variables 
Sex [ref=male] 13 1.50 (0.86, 2.59) 1.50 (0.86, 2.60) 
Age group [55+ v. 18-24 (ref)]] 14 0.82 (0.58, 1.16) 0.81 (0.57, 1.16) 
                   [40-54  v. 18-24 (ref)]] 15 1.00 (0.75, 1.31) 0.99 (0.75, 1.30) 
                   [25-39 v. 18-24 (ref)]] 16 0.74 (0.56, 0.96)* 0.73 (0.56, 0.96)* 
Urban/rural status [ref=rural] 17 1.60 (1.20, 2.14)** 1.60 (1.20, 2.14)** 
Education [high v. low (ref)]] 18 0.89 (0.50, 1.61) 0.88 (0.49, 1.57) 
                   [moderate v. low (ref)]] 19 0.78 (0.46, 1.31) 0.77 (0.46, 1.29) 
Income [high v. low (ref)]] 20 1.02 (0.66, 1.57) 1.03 (0.67, 1.58) 
              [moderate v. low (ref)]] 21 0.85 (0.62, 1.18) 0.86 (0.62, 1.18) 
Smoking-related variables 
Smoking frequency [Non-daily v. daily (ref)]] 22 2.70 (1.80, 4.05)*** 2.75 (1.82, 4.14)*** 
Type of cigarette        [FM+RYO v. FM (ref)]] 23 1.33 (0.99, 1.80) 1.34 (0.99, 1.81) 
                                     [RYO v. FM (ref)]] 24 1.30 (0.93, 1.81) 1.32 (0.95, 1.85) 
Smoking Intensity   [6-14 v. <5 cigs/day (ref)]                                  25 0.46 (0.37, 0.58)*** 0.46 (0.37, 0.58)*** 
                                  [15+ v. <5 cigs/day (ref)] 26 0.56 (0.41, 0.78)*** 0.56 (0.40, 0.78)*** 
Noticed anti-smoking campaign 27 1.81 (1.09, 3.01)* 1.79 (1.07, 2.99)* 
Self-efficacy [high v. low (ref)] 28 1.18 (0.95, 1.48) 1.17 (0.93, 1.47) 
aPrimary predictor variable is label salience dichotomized as salience v. no salience [ref]  
bPrimary predictor variable is label salience dichotomized as high salience v. low salience [ref] 
cModels adjusted for wave-pair, cohort, age group, urban/rural status, education, income, smoking 
frequency, type of cigarette smoked, noticed anti-smoking campaign, and self-efficacy 
*p<0.05; **p<0.01; ***p<0.001 
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Table 4.10.e. Independent effects of covariates on cessation with the inclusion of an interaction 
term (salience*loosies) among adult smokers in Thailand and Malaysiac 
  Model 1a Model 2b 
Constant  0 0.03 (0.01, 0.15) 0.02 (0.00, 0.12) 
Label salience   1.00 (1.00, 1.00) 1.00 (1.00, 1.00) 
Loosies   1.00 (1.00, 1.00) 1.00 (1.00, 1.00) 
Label salience (1) * loosies (1) 1 1.04 (0.74, 1.46) 1.24 (0.88, 1.76) 
Label salience (1) * loosies (0) [ref] 2 1.00 (1.00, 1.00) 1.00 (1.00, 1.00) 
Label salience (0) * loosies (1) 3 0.44 (0.12, 1.66) 0.89 (0.45, 1.75) 
Label salience (0) * loosies (0) 4 0.53 (0.22, 1.23) 1.27 (0.85, 1.90) 
Country [Thailand v. Malaysia (ref)] 5 0.71 (0.45, 1.13) 0.72 (0.46, 1.14) 
Cohort [recruited wave 4 v. wave 1 (ref)] 6 0.84 (0.54, 1.32) 0.84 (0.54, 1.31) 
             [recruited wave 3 v. wave 1 (ref)] 7 0.76 (0.46, 1.24) 0.75 (0.46, 1.24) 
             [recruited wave 2 v. wave 1 (ref)] 8 1.13 (0.73, 1.74) 1.13 (0.72, 1.76) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 9 1.34 (0.78, 2.30) 1.35 (0.80, 2.27) 
                  [wave-pair 3 v. wave-pair 2 (ref)] 10 1.23 (0.70, 2.13) 1.22 (0.70, 2.11) 
Demographic variables 
Sex [ref=male] 11 1.42 (0.75, 2.69) 1.31 (0.63, 2.68) 
Age group [55+ v. 18-24 (ref)]] 12 1.80 (0.98, 3.32) 1.88 (1.04, 3.38) 
                   [40-54  v. 18-24 (ref)]] 13 1.53 (0.76, 3.09) 1.63 (0.83, 3.19) 
                   [25-39 v. 18-24 (ref)]] 14 1.04 (0.52, 2.11) 1.09 (0.55, 2.14) 
Urban/rural status [ref=rural] 15 1.08 (0.80, 1.46) 1.09 (0.81, 1.46) 
Education [high v. low (ref)]] 16 2.29 (1.14, 4.59)* 2.40 (1.20, 4.81)* 
                   [moderate v. low (ref)]] 17 1.45 (0.79, 2.66) 1.51 (0.82, 2.77) 
Income [high v. low (ref)]] 18 0.85 (0.50, 1.44) 0.86 (0.51, 1.45) 
              [moderate v. low (ref)]] 19 1.02 (0.72, 1.44) 1.02 (0.73, 1.42) 
Smoking-related variables 
Smoking frequency [Non-daily v. daily (ref)]] 20 2.32 (1.48, 3.65)*** 2.34 (1.50, 3.63)*** 
Type of cigarette        [FM+RYO v. FM (ref)]] 21 0.69 (0.39, 1.22) 0.69 (0.39, 1.21) 
                                     [RYO v. FM (ref)]] 22 0.75 (0.46, 1.23) 0.70 (0.42, 1.15) 
Smoking Intensity   [6-14 v. <5 cigs/day (ref)]                                  23 0.77 (0.47, 1.27) 0.76 (0.47, 1.24) 
                                  [15+ v. <5 cigs/day (ref)] 24 0.74 (0.49, 1.13) 0.73 (0.48, 1.11) 
Noticed anti-smoking campaign 25 1.07 (0.54, 2.12) 1.12 (0.57, 2.18) 
Self-efficacy [high v. low (ref)] 26 1.54 (1.17, 2.03)** 1.57 (1.21, 2.06)** 
aPrimary predictor variable is label salience dichotomized as salience v. no salience [ref]  
bPrimary predictor variable is label salience dichotomized as high salience v. low salience [ref] 
cModels adjusted for wave-pair, cohort, age group, urban/rural status, education, income, smoking 
frequency, type of cigarette smoked, noticed anti-smoking campaign, and self-efficacy 
*p<0.05; **p<0.01; ***p<0.001 
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Table 4.10.f. Independent effects of covariates on quit because of labels with the inclusion of an 
interaction term (salience*loosies) among adult smokers in Thailand and Malaysiac 
  Model 1a Model 2b 
Constant  0 0.60 (0.19, 1.82) 0.59 (0.19, 1.85) 
Label salience  1 1.00 (1.00, 1.00) 1.00 (1.00, 1.00) 
Loosies  2 1.00 (1.00, 1.00) 1.00 (1.00, 1.00) 
Label salience (1) * loosies (1) 3 1.42 (1.02, 1.99)* 1.51 (1.02, 2.24)* 
Label salience (1) * loosies (0) [ref] 4 1.00 (1.00, 1.00) 1.00 (1.00, 1.00) 
Label salience (0) * loosies (1) 5 0.98 (0.38, 2.52) 1.27 (0.79, 2.03) 
Label salience (0) * loosies (0) 6 0.76 (0.48, 1.22) 1.01 (0.77, 1.31) 
Country [Thailand v. Malaysia (ref)] 7 3.44 (2.30, 5.15)*** 3.40 (2.28, 5.06)*** 
Cohort [recruited wave 4 v. wave 1 (ref)] 8 1.03 (0.70, 1.52) 1.02 (0.69, 1.51) 
             [recruited wave 3 v. wave 1 (ref)] 9 1.25 (0.91, 1.71) 1.25 (0.91, 1.72) 
             [recruited wave 2 v. wave 1 (ref)] 10 0.88 (0.69, 1.14) 0.88 (0.69, 1.14) 
Wave-pair [wave-pair 4 v. wave-pair 2 (ref)] 11 0.81 (0.55, 1.20) 0.82 (0.57, 1.19) 
                  [wave-pair 3 v. wave-pair 2 (ref)] 12 0.87 (0.56, 1.37) 0.88 (0.57, 1.36) 
Demographic variables 
Sex [ref=male] 13 0.70 (0.33, 1.47) 0.70 (0.33, 1.46) 
Age group [55+ v. 18-24 (ref)]] 14 0.92 (0.54, 1.57) 0.92 (0.54, 1.58) 
                   [40-54  v. 18-24 (ref)]] 15 1.37 (0.93, 2.01) 1.38 (0.94, 2.02) 
                   [25-39 v. 18-24 (ref)]] 16 1.15 (0.87, 1.53) 1.16 (0.87, 1.54) 
Urban/rural status [ref=rural] 17 1.14 (0.90, 1.45) 1.15 (0.90, 1.45) 
Education [high v. low (ref)]] 18 0.96 (0.46, 2.00) 0.96 (0.46, 1.99) 
                   [moderate v. low (ref)]] 19 1.37 (0.72, 2.60) 1.37 (0.72, 2.59) 
Income [high v. low (ref)]] 20 0.92 (0.64, 1.31) 0.92 (0.64, 1.31) 
              [moderate v. low (ref)]] 21 1.01 (0.72, 1.43) 1.01 (0.72, 1.42) 
Smoking-related variables 
Smoking frequency [Non-daily v. daily (ref)]] 22 2.95 (1.77, 4.91)*** 2.98 (1.79, 4.95)*** 
Type of cigarette        [FM+RYO v. FM (ref)]] 23 1.14 (0.74, 1.76) 1.15 (0.75, 1.76) 
                                     [RYO v. FM (ref)]] 24 1.16 (0.77, 1.75) 1.16 (0.77, 1.74) 
Smoking Intensity   [6-14 v. <5 cigs/day (ref)]                                  25 0.51 (0.35, 0.74)*** 0.51 (0.35, 0.74)*** 
                                  [15+ v. <5 cigs/day (ref)] 26 0.64 (0.43, 0.95)*** 0.64 (0.43, 0.95)*** 
Noticed anti-smoking campaign 27 1.17 (0.67, 2.04) 1.17 (0.67, 2.02) 
Self-efficacy [high v. low (ref)] 28 1.24 (1.02, 1.50)*** 1.23 (1.01, 1.49)*** 
aPrimary predictor variable is label salience dichotomized as salience v. no salience [ref]  
bPrimary predictor variable is label salience dichotomized as high salience v. low salience [ref] 
cModels adjusted for wave-pair, cohort, age group, urban/rural status, education, income, smoking 
frequency, type of cigarette smoked, noticed anti-smoking campaign, and self-efficacy 
*p<0.05; **p<0.01; ***p<0.001 
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Chapter 5. Discussion 
 
5.1. Overview of the dissertation 
This longitudinal study of smoking outcomes in Malaysia and Thailand aimed to expand the 
limited knowledge of smoking intention, susceptibility, cognitive processing, and behaviors among youth 
and adults after the implementation of graphic cigarette warning labels.  
First, to assess the effect of the graphic warning label policy on youth smoking outcomes, we 
used ‘country of residence’ as a proxy for the implementation of the policy. We limited our data to the 
timeframe capturing the pre-implementation period in Malaysia and post-implementation period in 
Thailand. As such, Thailand represented the experimental group and Malaysia served as a control in our 
quasi-experimental design. Our primary outcomes of interest were: smoking intention (plan initiate 
smoking among non- and never-smokers, and plan to continue smoking among smokers), smoking 
susceptibility (among non- and never-smokers), label saliency, and cognition of risk. Our secondary 
outcomes were behavioral, and were measured by 5 separate variables: smoking initiation, high-intensity 
smoking, quit attempt, increased smoking intensity, and reduced smoking intensity. Results for smoking 
behavior were preliminary, as the size of the sample of youth smokers was too small to achieve statistical 
significance. We fitted separate, gender-stratified, models of the effect of graphic cigarette labeling for 
each smoking outcome. A set of additional control variables account for cultural/attitudinal, 
social/normative, and intrapersonal factors.  Such factors, derived from the Theory of Triadic Influence 
(TTI) [57, 58], have been shown to predict adolescent smoking behavior in previous research on youth 
smoking and other substance abuse [59-63]. 
The study then examined the effect of frequency of exposure to graphic cigarette warning labels 
on the same set of smoking outcomes (smoking intention, susceptibility, and behaviors) among youth in 
Thailand and Malaysia. Cognition of risk was used as a proxy for frequency of exposure, due to the 
collinearity between exposure and smoking behavior. Though the small size of our Malaysian sample 
precluded analysis solely among Malaysian youth, we combined data from Thailand and Malaysia and 
examined differences in outcomes across countries.   
Finally, we examined the effect of frequency of exposure to graphic cigarette warning labels on 
smoking behaviors among adult smokers in Malaysia and Thailand. Specific outcomes included: high 
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smoking intensity (>15 cigarettes per day), reduced smoking intensity at follow-up, plan to quit within 6 
months, quit attempt between baseline and follow-up, cessation between baseline and follow-up, and 
attribute quit status to warning labels (among quitters). To circumvent the perverse effect that arose from 
the conflation of the dependent (smoking behavior) and independent (exposure) variables, we utilized 
label saliency as a proxy for frequency of exposure. A secondary goal of our analysis was to examine the 
moderating effects of purchasing loose cigarettes on the association between label salience and smoking 
behaviors.  
The three aims of the study fit within the conceptual framework of the effectiveness of graphic 
cigarette warning labels, diagramed in figure 1.1 examining how policy implementation and exposure to 
the labels affect smoking intentions, susceptibility, and behaviors. The framework outlines the overarching 
theoretical constructs through which exposure to the labels leads to smoking outcomes, but this study 
examines specific aspects of the framework, and identifies individual, social, cultural, and smoking-related 
psychosocial characteristics that affect smoking outcomes.  In the following section, the main findings and 
interpretations are summarized.   
5.2. Summary of the findings  
5.2.1. Chapter 2 
Table 5.1 contains a summary of findings from Chapter 2. Analyses of the effect of the graphic 
cigarette label policy implementation in Thailand, using Malaysia as a control, revealed significant effects 
on youth smoking intention, susceptibility, label salience, and cognition of risk. 
Among male smokers, living in Thailand (which proxies the graphic cigarette labeling policy) 
significantly reduced the odds of planning to continue smoking by roughly 50%. Among non- and never- 
smokers females, living in Thailand reduced odds of planning to smoke by between 65% and 75% 
compared with living in Malaysia. Country of residence was also significantly associated with odds to plan 
to quit within 6 months among male smokers.  Male youth smokers in Thailand were 2.7 to nearly 3 times 
more likely to quit smoking than youth smokers in Malaysia.  Among female non- and never-smokers, 
residing in Thailand was associated with significantly lower odds of smoking susceptibility. Among male 
non-smokers and never-smokers, label salience was also significantly associated with country of 
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residence. The odds of reporting high (vs. low) label salience among male non-smokers was elevated by 
approximately 50% in Thailand, relative to Malaysia. Similar, but stronger, results were found for male 
never-smokers, where label salience was elevated by approximately 90-104% among Thai youth, as 
compared to their Malaysian counterparts. The results were similar for female non-smokers and never-
smokers. Thai female non- and never-smokers had approximately double the odds of high label salience 
of similar Malaysian females. Among female non- and never-smokers, participants living in Thailand had 
significantly higher odds of high cognition of risk (vs. low) than in Malaysia. With regard to behavior, in 
none of the models did graphic cigarette labeling achieve statistical significance. Nevertheless, all 
coefficients were in the expected direction, and one outcome (quit attempt within the past year) had a 
strong trend toward statistical significance. Analysis of the independent effects of covariates revealed that 
peer smoking, smoking at home, and societal influence were significantly associated with smoking 
outcomes among youth. 
Our youth findings align with those of some earlier research on the adult response in Southeast 
Asia, although differences in study frame, design, stratification, and models of smoking preclude direct 
comparison [22, 71, 105]. Findings from this research support the implementation of graphic cigarette 
warning labels in Southeast Asia, as they have positive effects on strong predictors of youth smoking 
behavior, namely, smoking intention, susceptibility, label saliency, and cognition of risk.  
5.2.2. Chapter 3 
Table 5.2 contains a summary of findings from Chapter 3. We sought to build upon our analyses 
in Chapter 2 by examining the association between frequency of exposure to graphic cigarette warning 
labels and smoking outcomes. The distinction between measuring the impact of the graphic labeling 
policy versus the impact of frequency of exposure to the label is subtle but extremely important. The 
analyses conducted in Chapter 3 allow us to further explore another mechanism through which labels are 
effective: perhaps the implementation of a tobacco control policy effectively increases the anti-smoking 
climate and culture in a society, or perhaps the labels work through direct exposure to, and 
communication of, visual communication of risk, or both. While we do not test the pathways directly, 
Chapter 3 allows us to examine the effectiveness of labels through a direct measure of cognition of risk.  
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Our findings indicate that, among Thai male non-smokers, the odds of susceptibility to smoking 
were approximately 27-28% lower among participants with high cognition of risk (“a lot”) than those with 
low cognition of risk (“a little” or “not at all”). With regard to smoking behavior, our results indicate that the 
odds of smoking initiation were 62-63% lower among participants with high cognition of risk than those 
with low cognition of risk. Among Malaysian male youth smokers, the odds of smoking initiation were 
reduced by 40% among participants with high cognition of risk than those with low cognition of risk. The 
odds of reducing smoking between baseline and follow-up waves were significantly higher among 
participants with high cognition or risk than those with low cognition of risk. Surprisingly, we found that 
both the odds of being a high intensity smoker (>10 cigs) and the odds of increasing smoking intensity 
between baseline and follow-up were associated with high cognition of risk. However, we hypothesize 
that the observed association between risk cognition and high intensity smoking and increased intensity 
may be due, in part, to reverse causality, as heavy smokers are more likely to have experienced smoking-
related side effects, and are therefore more likely to have a higher cognition of the risks associated with 
smoking than non-smokers or lower intensity smokers. Taken together, results indicate that harm-related 
thoughts stimulated by labels (cognition of risk) is significantly associated with decreased odds of 
susceptibility to smoking, decreased odds of smoking initiation, and increased odds of a reduction in 
smoking intensity among male youth. 
Additionally, our analyses revealed other covariates that were significantly associated with 
smoking outcomes, specifically: wave-pair (time), country of residence, peer smoking, and being of legal 
smoking age. Of particular interest was country of residence, as this is the first study to utilize post-
implementation data from Malaysia, and differential effects by country have not been studied. Living in 
Thailand as compared to Malaysia was associated with increased odds of planning to smoke among male 
youth non-smokers, as well as an 89% increase in smoking susceptibility among male youth non-
smokers. These country differences reveal that the graphic labels may have been more effective in 
Malaysia than in Thailand, with increased odds of planning to smoke and susceptibility to smoking 
reported among Thai youth than Malaysian youth. It is possible that the long history of anti-tobacco 
campaigns and policies in Thailand primed youth to the warning labels, while the novelty of the messages 
in Malaysia may have increased their impact and effectiveness among youth [13, 151].  
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5.2.3. Chapter 4 
Tables 5.3.a-b contain a summary of findings from Chapter 4.  Similar to Chapter 3, Chapter 4 
examines the impact of frequency of exposure to graphic cigarette warning labels; however, outcomes 
are studied among the adult smoker population and are limited to smoking behavioral outcomes. 
Furthermore, as predictors of adult smoking are different than those of youth smoking, our models of 
smoking are varied. In our adult models, we control for demographic variables comprised of age, 
urban/rural status, education, and income. We also control for smoking-related variables, specifically: 
smoking frequency (daily v. nondaily), level of addiction (proxied by daily smoking intensity), type of 
cigarette smoked (factory made v. roll your own), noticing anti-smoking campaigns, and self-efficacy. To 
assess the effect of the graphic warning label policy on smoking behavior, we utilized a measure of label 
salience, known in this literature as “reading” labels. We examined two variant measures of label 
salience: any versus no salience, and high versus low salience. A secondary aim of this chapter was to 
examine the moderating effects of purchasing loose cigarettes on the association between label salience 
and smoking outcomes. 
We found no significant association between high intensity smoking and label salience, except 
when examining loosies as an effect modifier. The odds of being a high intensity smoker (>15 cigarettes 
per day) among male smokers in Thailand and Malaysia was decreased by approximately 66% among 
participants reporting any label salience and purchasing loosies, relative to those reporting any label 
salience and not purchasing loosies. Similarly, the odds of being a high intensity smoker among male 
smokers in Thailand and Malaysia was decreased by approximately 67% among participants reporting 
high label salience and purchasing loosies, relative to those reporting high label salience and not 
purchasing loosies.  
With regard to making a quit attempt between baseline and follow-up waves, those who reported 
high label salience were significantly more likely to make a quit attempt than those reporting low salience 
among all smokers in Thailand, male smokers in Thailand, and male smokers in Southeast Asia. Among 
participants who were quit at follow-up, the odds of attributing quit status to the graphic warning label was 
significantly higher among those reporting any label salience than those reporting no label salience 
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among all quitters in Thailand, and male quitters in Thailand. Additionally, the odds of attributing quit 
status to the graphic warning label was significantly higher among those reporting high label salience than 
those reporting low label salience among all quitters in Thailand, and male quitters in Thailand.   
Our findings indicate that our two variant measures of label salience (any v. no salience and high 
v. low salience) have seemingly comparable effects on smoking behavior, with the exception of quit 
attempts. High salience was significantly associated with increased odds of making a quit attempt 
between baseline and follow-up, as compared to low salience, whereas we did not observe the same 
association when comparing any salience versus no salience. This indicates that the frequency with 
which people read labels does appear to have an effect on certain smoking outcomes. 
All of our demographic and social factors were found to significantly affect adult smoking 
outcomes, albeit different outcomes among different sub-populations (smokers v. quitters, all adults v. 
males-only, Thais and Malaysians v. Thais-only). Of particular importance is the country of residence 
variable. We found that living in Thailand as compared to Malaysia was associated with reduced odds of 
reduced smoking intensity among adult male smokers; decreased odds of planning to quit within 6 
months among adult male smokers; increased odds of making a quit attempt; decreased odds of 
cessation; and increased odds of attributing quit status to warning labels. With the exception of quit 
attempt, these country differences reveal that the graphic labels were more effective in Malaysia than in 
Thailand with regard to behavioral change. We hypothesize that this observed effect may be due to the 
priming effect of Thailand’s longstanding history of anti-tobacco campaigns and policies. It is also 
interesting to note that adults in Thailand were more likely to attribute their quit status to the warning 
labels than adults in Malaysia. We hypothesize that warning labels may have indirectly affected 
Malaysians through social denormalization and a cultural shift around tobacco. This aligns with previous 
research that found that societal norms and individuals’ perceptions of the social undesirability of smoking 
are significantly associated with smoking behavior in both Malaysia and Thailand [198]. As the graphic 
labeling policy was the first national tobacco control policy in Malaysia, it is possible the effect on social 
denormalization was more pronounced among Malaysians than Thais.   
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5.3. Limitations 
There are several potential threats to the validity of our research findings. The two main threats 
are history and underreporting of smoking, particularly among youth. With regard to history, policies and 
anti-smoking campaigns were implemented over the course of the study timeframe which may 
contaminate findings. These peripheral anti-tobacco campaigns were controlled for as best as possible, 
by including a measure of “noticed anti-smoking campaigns” in our adult analyses. We did not control for 
anti-smoking campaigns in our youth analyses, as we were limited by a smaller sample size which 
hindered model convergence.  
Examples of other policy measures employed during the course of our study period include: 
increased taxation, bans on tobacco advertising, ban on price promotions for tobacco products, smoking 
bans, and bans on use of misleading terms and descriptors. Taxation is a particular important factor, as 
youth are especially sensitive to price changes in cigarettes [199], as are certain sub-populations of 
adults, specifically younger adults and those with lower income [200].  
The self-reported measure of smoking behavior may also be viewed as a limitation of this 
research; although behaviors were not validated by biochemical tests, studies have indicated that self-
reported smoking status is validated by measured serum cotinine levels, which yield similar prevalence 
estimates.  Underreporting of smoking behavior is more common among younger adolescents and cases 
where the social desirability is strongest. The ITC team tried to minimize social desirability bias by having 
youth complete paper and pencil surveys in a private area of the home and by stressing the confidentiality 
of the findings. Nevertheless, the actual prevalence rates of youth smoking may be somewhat higher than 
indicated by the data as some underreporting is likely greater for surveys conducted in the home. There 
has been some evidence that underreporting of smoking in Malaysia may be particularly high in school 
surveys given that smoking is a disciplinary offence for school students in Malaysia. 
Another potential limitation of this study is that the policy of interest was not implemented at one 
specific time; the policy was rolled out across provinces/states in Thailand and Malaysia over the course 
of a year. Further, we do not measure exposure to the graphic warning labels directly, instead, we use 
proxies such as country (chapter 2), cognition of risk (chapter 3), and label salience (chapter 4). The use 
of effective proxies was imperative given the correlation between exposure to warning labels and smoking 
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behavior. Preliminary analyses (not presented) demonstrated this perverse effect and indicated those 
who were exposed to labels more frequently smoked more, and those who reported smoking more were 
exposed to the label. This reverse-causality could not be disentangled, as such, effective proxies for 
exposure were utilized. 
Additionally, the relatively small size of our Malaysian sample hindered our ability to conduct 
Malaysia-specific analyses. Instead, after ensuring there were no significant country-by-predictor 
interaction terms, we combined data from both countries. Similarly, the small number of female smokers 
in our sample, while representative of smoking trends in Southeast Asia, prevented us from examining 
behavioral outcomes among females only. 
Furthermore, the mode of data collection is slightly varied across countries: in Thailand, data 
were collected via face-to-face survey for adults; in Malaysia, data were collected via face-to-face survey, 
as well as via telephone survey. Both countries obtain youth data via self-administered mail survey. 
Additionally, for reasons of administration and cost, the number of primary sampling units within strata 
was relatively small, and the sample of households within the primary sampling units was geographically 
clustered. Such a sample cannot be as representative of the national population as a simple random 
sample of the same number of households.  
Furthermore, as this is a longitudinal survey, drop-out among participants is not uncommon. We 
do not account for drop-out in our analyses, and suggest that future research accounts for this with 
statistical methodologies such as Weighted Generalized Estimating Equations (GEE) [183]. Weighted 
GEE may reduce bias introduced by missing observations caused by dropouts or skipped interviews, 
assuming data are missing at random.  
Lastly, though there were many models fit and hypotheses tested, we did not adjust for multiple 
testing, hence we cannot be certain that certain positive results are not due to Type I error (i.e., chance).  
However, we tried to support out positive results with meaningful explanations. This study was 
exploratory in nature, even as we tried to drive the models by theoretical and topic-oriented 
considerations. 
5.4. Policy recommendations and future research directions  
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Tobacco control has a long history of employing theory and evidence in developing interventions. 
The need for this culture of evidence-based practice is driven, in part, by the need to make compelling 
cases to government officials and policy-makers in the face of opposition from a powerful tobacco 
industry, and the need for persuasive communications to the community asking them to change a 
behavior which is well entrenched, and involves consuming an addictive substance. 
Our results are consistent with prior research demonstrating the effectiveness of graphic cigarette 
warning labels to increase salience and stimulation of cognition reactions that ultimately lead to changes 
in behavioral intention and behavioral outcomes.  The study provides strong support for the introduction 
of graphic warning labels in other developing countries where benefits may be even greater given the 
lower literacy rates and generally lower levels of readily available health information on the risks of 
smoking. 
Future research should further investigate the impact of graphic warning labels on smoking 
outcomes, particularly among females (both among youth and adults). The female market represents an 
opportunity for tobacco companies, as prevalence among this sub-population remains low. Our sample of 
female smokers was extremely limited, thus hindering our ability to conduct female-specific analyses.  
Furthermore, our sample of adolescent and young teenage smokers (under the age of 15) was also 
limited, limiting our ability to conduct analysis of age-effects among youth.  
The need for tobacco control strategies in other Southeast Asian countries is paramount. 
Indonesians represent a particularly vulnerable population that is being targeted heavily by tobacco 
companies. While smoking rates are declining in many western countries, the opposite is happening in 
the Republic of Indonesia, where over 60% of the male population regularly smokes and uses 
tobacco. Smoking has become ingrained in Indonesian culture where some children are having their first 
cigarette by the age of four. Indonesia’s economy is dependent upon the tobacco industry, which has 
proven to be extremely profitable. Furthermore, many Indonesians make their livelihood through tobacco 
farming, and are surrounded by cigarettes from an early age [201]. Smoking regulations in Indonesia are 
few and far between, making residents an easy target for smoking uptake. Indonesia represents a 
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developing country in Southeast Asia that stands to benefit immensely from increased tobacco control 
policies, such as the implementation of graphic cigarette warning labels.  
Given their great reach, warning labels on cigarette packs may be one of the few tobacco control 
policies that have the potential to reduce communication inequalities across populations. As the attention 
of the tobacco companies has shifted to developing countries, the effectiveness of graphic warning labels 
among Southeast Asians suggests an opening for effective strategies to communicate risk, prevent 
initiation, reduce intensity, and promote cessation. Furthermore, Mahood (1999) argues that an effective 
warning system will create a situation of informed consent regarding the nature of the risks, the 
magnitude of the dangers and the probability of occurrence among smokers regarding the risks of 
tobacco smoke [38, 202]. As a communication device, on-pack messages should follow the principles of 
communication theory and practice. Policies that establish strong graphic warning labels on tobacco 
packaging may be instrumental in reducing the toll of the tobacco epidemic, particularly within vulnerable 
populations [10].  
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Table 5.1. Summary of significant findings from Chapter 2.  
 
 
 
 
 
 
 
Table 5.2. Summary of significant findings from Chapter 3.  
 Thailand Thailand + Malaysia 
 [High cognition of risk v. low cognition of risk [(ref)] 
 Males Females Males Females 
Plan to Smoke 
(Non/Never-smokers) 
X X X X 
Plan to Continue Smoking 
(Smokers) 
X X X X 
Plan to Quit (<6 mo) X X X X 
Susceptibility REDUCED ODDS X X X 
Smoking Initiation REDUCED ODDS N/A N/A N/A 
High Intensity Smoking INCREASED ODDS N/A N/A N/A 
Quit Attempt (<1 year) X N/A N/A N/A 
Increased Intensity INCREASED ODDS N/A N/A N/A 
Reduced Intensity INCREASED ODDS N/A N/A N/A 
 
 
 
 
 
 Thailand (Ref=Malaysia) 
 Males Females 
Plan to Smoke   
(Non/Never-smokers) 
X REDUCED ODDS 
Plan to Continue Smoking 
(Smokers) 
REDUCED ODDS N/A 
Plan to Quit (<6 mo) INCREASED ODDS N/A 
Susceptibility X REDUCED ODDS 
Label Salience (Notice) INCREASED ODDS INCREASED ODDS 
Cognition of Risk X INCREASED ODDS 
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Table 5.3.a. Summary of significant findings from Chapter 4 (by label salience).  
 Thailand Thailand + Malaysia 
 Positive Salience v. Negative Salience [(ref)]a 
 Males Males + Females Males 
High Intensity Smoking X X X 
Reduced Intensity X X X 
Plan to quit (<6 mo) X X X 
Quit attempts INCREASED ODDS INCREASED ODDS INCREASED ODDS 
Cessation X X X 
Quit Because of Label INCREASED ODDS INCREASED ODDS X 
aPositive salience categories (high and any) and negative salience categories (low and no) are combined 
for purposes of summarization.  
 
Table 5.3.b. Summary of significant findings from Chapter 4 (by label salience*loosies).  
 Thailand + Malaysia 
 Salience*buying loosies v. salience*not buying loosies)]a 
 Males 
High Intensity Smoking REDUCED ODDS 
Reduced Intensity X 
Plan to quit (<6 mo) X 
Quit attempts X 
Cessation X 
Quit Because of Label INCREASED ODDS 
aSalience categories (high and any) are combined for purposes of summarization.  
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